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Introduction

Literacy a basiaequirement for full participation in social and economic,lifeludes the
ability to read, write, and computeStudents who arelind or visually impaired must have the
same accesas sighted student® all standards, curriculum, and instructionander to achieve
essentialiteracy levelsattain highacademiexpectations and become productive citizens
During the 2010 Maryland Legislative Sessitwuse Bill 413 and Senate Bill 28&reLJ- 8 8 SR & 0 2
establish standards for mastery of braille f@e in instruction in certain subjects for blind
Gradz £ & AYUAndotBECode bfdBrBayid] Settion-488, 2010) To achieve
successful implementation of these standards for mastery of braille, HaligelB and Senate Bill
230both require the Maryland State Boanf Educatiorand the Professional Standards and
¢SFOKSNJ 9RdzOF GA2yY . 2FNR (2 GNBGASS FyRX | & | LI
recertification requirements for certain teachers;agenerally relating to the use of braille for
instruction of blindor @A & dz £ f & A Y IAindotdBBdRCode Of ddRrBayid] Settion-488,
2010) As part of this implementation, the Maryland State Department of Eiilurc@dMSDE)
formed the Maryland Braille Task Force to develop standards for the mastery and application of
braille skills needed at each grade/course level.
Members of the Maryland Braille Task Fonapresent a broad range stakeholder group,

including

1 parents of students who are blind or visually impaired;

1 cdassroom teachers and administrators frofhe Maryland School for the Blind;

1 teachers of the blind and visually impaired;

1 braille transcribers;

1 orientation and mobility (O&M) spediats;



1 the Maryland Chapter of the National Federation of the Blind;
T GKS al NBEflFIYyRQ&a tINByGa 2F .ftAYR / KAfRNBY
1 the Maryland State Department of Educatjdhe Division of Instruction and the

Division of Special Educati@arly Intervention Services

The process used by the Task Force was just as important as the task of creaktayyttaand
Common Core State Curriculum Frameworks for Braille: MathemBXcssions were made using
consensusuilding and meetings were facilitateby a trained faditator from the Mid-South Regional
Resource Centdp ensure fidelity taa processhased orrespectful discussions, effective resolution of
any conflicts, and completion of the task.

The Task Force met six times during the 20001 school year and threames during the
2011-2012 school year to develop braille standards for Mathematics. The members reviewed the
Maryland State Curriculum, the Maryland Core Learning Goals, the National Common Core State
Standardsthe Maryland Common Core State Curriculétnameworks, similar braille standards from
other states, curriculum checklists, and other resources. Standards for gPadesdergarten
throughfive were completed firstfollowed by middle school grades and high school courses.

The Task Foramembersshared common beliefsvhich guided the development of this
document:

1 The document should promote strong skills and high, measurable, academic expectations by
establishing grade level standards for students who read braille in grapge=kindergarten
throughtwelve.

1 The document must reflect the same expectations of meeting grade level standards for

student who readbraille asfor their sighted peers.



1 The document needs to be useful and rele¥ahave a strong connection to general
education, and be a rmdel of accessibility.

1 The Nemeth Code for Mathematics and Science is the standard code for representing
mathematical and scientific expressions in braille. A thorough understanding of the Nemeth
Braille Code by students is essential Barccess imathematics.

1 The Guidelines and Standards for Tactile Graphics provide standardization for conveying
graphical material into transformed representations adapted fetudents who read Braille
and students who readraille must be skilled in interpretatiomnd construction of
mathematical tactile graphics.

1 High expectations in the use of braille and tactile graphics to access core curriculum content
will lead to successn future state assessments in mathematics, as well as the current
Maryland School Asses®ent, High School Assessment, Modified High School Assegssmen
and Alternate Maryland School Assessnten

1 High expectations in the use of braille and tactile graphics to access core curriculum content
will help ensure that students who are blinat visually impairedare collegeand/or career
ready.

The intent of theMaryland Common Core State Curriculum Frameworks for Braille:
Mathematicsis to identify the specific braille and tactile graphics skills needed to access the general
education curriculum, nato dilute in any wayhe rigor of theMaryland Common Core State
Curriculum FrameworksThus, this document embeds the braille and tactile graphics necessé#ty to:
access thévlaryland Common Core State Curriculeirameworksat each specific grade/course level
for ease of use(2) encourage vertical and horizontal discussions regarding standards, curriculum, and

instruction; and(3) provide guidance ogradelevel expectatiorfor students who readbrailleto the



intended audence: teachers of the blind and visually impairepineral and special education

teachers, related vision service providers (for example, O&M specialists, braille transcribers,
paraprofessionalsgandschoot, district, and statelevel administrators, ath parents. This document

is not intended to be an instructional guide with strategies or procedures for teaching a braille reader.
It is a framework for equal, gradevel expectations of the braille skills needed to access the general
education curricuim. Additional materials, resources, and professional development are needed to
promote effective instructional practices.

The Task Force members noted the use of technology to supplement mathematics instruction.
This technology includes software, harah®, and wekbased programs. Most current technologies
that would be used for mathematics instructiane not accessible to blindnd visually impaired
studentsnor have accessible equivalents. With the conviction gtitable,accessible technology
must be developed in order for blirghd visually impairedtudents to have complete access to
challenging mathematics instruction at all levels, Task Force members are calling on advocates and
technology developers to not only recognize this need, buttoedy the inequity.

This document was formatted to ensure accessibility and relevance for the intended audience.
Accessibility was incorporated by using style sheets, labeled and separate tables, and larger and
clearer fonts.Braille skills added to th&tandards are underlined so they are visible to sighted users
andauditorily distinctfor users who are blind using screen reading softwarkedocumentalso
includes several appendices: clsof braille and tactile graphics for mathematics by gradels and
courseausing simulated braillea list of acronyms and definitions, and a list of resources and materials

to assist in implementatiorilhe document is available in both PDF and Microsoft Word formats.
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In order to view the simulated braille the Word format,one must download free braille
fonts and install them ithe fontsCXolder. Fonts can be downloaded at:

http://duxburysystems.com/product2.asp?product=The%20Braille%20TrueType%20Fonts&level=free

&action=pur

In addition to creating thé/laryland Common Core State Curriculum Frameworks for Braille
Mathematics the Task Forcemembersreviewed current Maryland certification and recertification
requirements for teachers aftudents who are blindndvisually impaired Moreover, the members
suggestedevisionsto the MSDEbased upon current higher education course offerings, best
pradices in the field, and the work of the Task Force.

To conclude,lie Taskorcemembersrecommend that this document be disseminatedtie
intended audience o$takeholdersoted abovefor awareness, professional development, and
implementation. ThéMaryland Common Core State Curriculum Frameworks for Braille: Mathematics
provides the resources toelp ensure that students who are blind or visually impaired can achieve
equal accesand high expectations with theame rigorous content as all students.the words of Dr.
Abraham Nemeth, inventor of the Nemeth Braille Code for Mathematics and Scierfic& S Y 2 & (i
important thing is to expect from a blind child what you expect from a sighted chil#l. yldWér your
alil yRFNRa 0SOlFdAaS GKS OKAfR Aa of AyRdper®anlJS Ol

Heinze, & Sticken, 1997)
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How to Read the Marylang College and Career Ready Standards for Unified English

Braille and Nemeth CodeMathematics

This framework document provides an overview of the Standards that are grouped together to form
the Domains. The Standards within each domain are grouped bydagdialign to the order of the
Common Core Kindergarten Standards for Mathematics. This document is not intended to convey the
exact order in which the Standards will be taught, nor the length of time to devote to the study of the
different Standards.

Theframework contains the following

T

l

Domainsare intended to convey coherent groupings of content.

Clustersare groups of related standard#\ description of each cluster appears in the left
column.

Standardsdefine what students should understand and be able to do.

EssentialSkills and Knowledgstatements provide language to help teachers develop
common understandings and valuable insights into what a student must know and be able to
do to demonstrate prdtiency with each standardMaryland mathematics educators

thoroughly reviewed the standards and, as needed, provided statements to help teachers
comprehend the full intent of each standar@he wording of some standards is so clear,
however, that only prtial support or no additional support seems necessary.

Standards for Mathematical Practicare listed in the right column.

Formatting Notes

1 Blackg words/phrases from the Common Core State Standards Document

91 Purple boldg strong connection to currerstate curriculum for this course

1 Red Bolditems unique to Maryland Common Core State Curriculum Frameworks
1 Blue boldg words/phrases that are linked to clarifications

9 Green boldg standard codes from other courses that are referenced and adnket to
a full description

1 Underliningg word/phrases/sentences that pertain to braille reading, writing,
mathematics, and tactile graphics

1 Strkethroughs word/phrases that are visual in nature and not applicable to a student who
reads braille
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Standards for Mathematical Practice

The Standards for Mathematical Practice describe varieties of expertise that mathematics educators
Fa it t£S@Sta aKz2dzZz R aSS{ (2 RS@OSt2L) Ay GKSANJ
LINE T A O AitB igngstaSding imgortance in mathematics education. The first of these are the

NCTM process standardsmblem solving, reasoning and proof, communication, representation,

and connections. The second are the strands of mathematical proficiency speciffee National

wSaSk NOK [/ 2Ang k ©padaptidBdaimidy, strategic competence, conceptual
understanding (comprehension of mathematical concepts, operations and relations), procedural
fluency (skill in carrying out procedures flexildgcurately, efficiently and appropriately), and

productive disposition (habitual inclination to see mathematics as sensible, useful, and worthwhile,
O2dzLJt SR 6AUK | 0SftAST Ay RAfAISYOS FyR 2ySQa 2

1. Make sense of problems and persevere in sotythem.

Mathematically proficient students start by explaining to themselves the meaning of a problem and
looking for entry points to its solution. They analyze givens, constraints, relationships, and goals. They
make conjectures about the form and meagiof the solution and plan a solution pathway rather

than simply jumping into a solution attempt. They consider analogous problems, and try special cases
and simpler forms of the original problem in order to gain insight into its solution. They monor an
evaluate their progress and change course if necessary. Older students might, depending on the
context of the problem, transform algebraic expressions or change the viewing window on their
graphing calculator to get the information they need. Mathemdticaroficient students can explain
correspondences between equations, verbal descriptions, tables, and graphs or draw diagrams of
important features and relationships, graph data, and search for regularity or trends. Younger
students might rely on usingoacrete objects or pictures to help conceptualize and solve a problem.
Mathematically proficient students check their answers to problems using a different method, and
GKSe O2yiGAydz-ffe a1 GKSYaSt@Saszs aGa52SdeswviKAa Yl
others to solving complex problems and identify correspondences between different approaches.

2. Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem
situations. They bing two complementary abilities to bear on problems involving quantitative
relationships: the ability talecontextualize to abstract a given situation and represent it
symbolically and manipulate the representing symbols as if they have a life of theimathiout
necessarily attending to their refererttsand the ability tocontextualize to pause as needed during
the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a cobetr representation of the problem at hand; considering the
units involved; attending to the meaning of quantities, not just how to compute themkaoaving

and flexibly using different properties of operations and objects.

15



3. Construct viable argumentsma critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and

previously established results in constructing arguments. They make conjectures and build a logical
progression of statements texplore the truth of their conjectures. They are able to analyze

situations by breaking them into cases, and can recognize and use counterexamples. They justify their
conclusions, communicate them to others, and respond to the arguments of others. Tdsonre
inductively about data, making plausible arguments that take into account the context from which the
data arose. Mathematically proficient students are also able to compare the effectiveness of two
plausible arguments, distinguish correct logic ors@aing from that which is flawed, andf there is

a flaw in an argument explain what it is. Elementary students can construct arguments using

concrete referents such as objects, drawings, diagrams, and actions. Such arguments can make sense
and be correcteven though they are not generalized or made formal until later grades. Later,

students learn to determine domains to which an argument applies. Students at all grades can listen
or read the arguments of others, decide whether they make sense, and afgkt gaestions to clarify

or improve the arguments.

4. Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in
everyday life, society, and the workplace. In early grades, this might bmpke @s writing an

addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student
might use geometry to solve a design pmil or use a function to describe how one quantity of
interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing
that these may need revision later. They are able to identify important quantities in a practical
situation and map their relationships using such tools as diagramswayatables, graphs, flowcharts
and formulas. They can analyze those relationships mathematicatiraw conclusions. They

routinely interpret their mathematical results in the context of the situation and reflect on whether
the results make sense, possibly improving the model if it has not served its purpose.

5. Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical

problem. These tools might include pencil and paper, concrete models, a ruler, a protractor, a
calculator, a spreadsheet, a computer algebra system, a statipacihge, or dynamic geometry

software. Proficient students are sufficiently familiar with tools appropriate for their grade or course

to make sound decisions about when each of these tools might be helpful, recognizing both the
insight to be gained and thelimitations. For example, mathematically proficient high school students
analyze graphs of functions and solutions generated using a graphing calculator. They detect possible
errors by strategically using estimation and other mathematical knowledge n\Witaking

mathematical models, they know that technology can enable them to visualize the results of varying
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assumptions, explore consequences, and compare predictions with data. Mathematically proficient
students at various grade levels are able to idgnté@levant external mathematical resources, such as
digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

6. Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear
definitions in discussion with others and in their own reasoning. They state the meaning of the
symbols they choose, including using the equal sign consigtantl appropriately. They are careful

about specifying units of measure, and labeling axes to clarify the correspondence with quantities in a
problem. They calculate accurately and efficiently, express numerical answers with a degree of
precision approprige for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to
examine claims and make explicit use of definitions.

7. Look for and make use ofrsicture.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for
example, might notice that three and seven more is the same amount as seven and three more, or
they may sort a collection of shapes accordiadhow many sides the shapes have. Later, students will
see 7 x 8 equals the wetmembered 7 x 5+ 7 x 3, in preparation for learning about the distributive
property. In the expressionx® + X + 14, older students can see the 14228 7 and the 9 as 2 + 7.

They recognize the significance of an existing line in a geometric figure and can use the strategy of
drawing an auxiliary line for solving problems. They also can step back for an overview and shift
perspective. They can see cpheated things, such as some algebraic expressions, as single objects or
as being composed of several objects. For example, they caB-sgfex -y)zas 5 minus a positive

number times a square and use that to realize that its value cannatdre than 5 for any real
numbersxandy.

8. Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general
methods and for shortcuts. Upper elementary students rhigttice when dividing 25 by 11 that they

are repeating the same calculations over and over again, and conclude they have a repeating decimal.
By paying attention to the calculation of slope as they repeatedly check whether points are on the line
through (, 2) with slope 3, middle school students might abstract the equatiar2}/(x¢ 1) = 3.

Noticing the regularity in the way terms cancel when expandirgl)(x + 1), (X- )(X + B and
(x- 1)(x3 B % 1)- might lead them to the general formula for the sum of a geometric series. As

they work to solve a problem, mathematically proficient students maintain oversight of the process,
while attending to the details. They continually evaluate the reasonablerfat®io intermediate
results.

17



Connecting the Standards for Mathematical Practice to the Standards for Mathematical Content

The Standards for Mathematical Practice describe ways in which developing student practitioners of the
discipline of mathematics ineasingly ought to engage with the subject matter as they grow in
mathematical maturity and expertise throughout the elementary, middle and high school years.

Designers of curricula, assessments, and professional development should all attend to the need to
connect the mathematical practices to mathematical content in mathematics instruction. The Standards
for Mathematical Content are a balanced combination of procedure and understanding. Expectations
GKFG 60S3IAY 6A0GK GKS 42 NRy goodapposunities to goRnect theNacticeF G Sy
to the content. Students who lack understanding of a topic may rely on procedures too heavily. Without

a flexible base from which to work, they may be less likely to consider analogous problems, represent
problems coherently, justify conclusions, apply the mathematics to practical situations, use technology
mindfully to work with the mathematics, explain the mathematics accurately to other students, step

back for an overview, or deviate from a known procedurérnd a shortcut. In short, a lack of

understanding effectively prevents a student from engaging in the mathematical practices. In this
NBalLlSOis GKz2asS O2yaSyd adl yRFNRa gKAOK asSa Fy S
Ay i SNE& S O linkt BtandadS tbraviatBematical Content and the Standards for Mathematical
Practice. These points of intersection are intended to be weighted toward central and generative
concepts in the school mathematics curriculum that most merit the time, resouiroesyative energies,

and focus necessary to qualitatively improve the curriculum, instruction, assessment, professional
development, and student achievement in mathematics.
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Codes foiMaryland Common Core Stat€urriculum: Mathematics

Standarddor Prekndergarteng 12

Grades Prekindergarten 8

Applicable Grades

CcC Counting & Cardinality PreK, K
EE Expressions & Equations 6,7,8
F Functions 8
G Geometry PreK, K, 1, 2, 3, 4,5, 6, 7,
MD Measurement & Data PreK, K, 1, 2, 3,4,5
NBT Number &Operations (Base Ten) PreK, K, 1,2,3,4,5
NF Number & Operations (Fractions) 3,4,5
NS Number System 6,7,8
OA Operations & Algebraic Thinking PreK, K, 1, 2,3,4,5
RP Ratios & Proportional Relationsisip 6,7
SP Statistics & Probability 6,7,8
Hig_;h School
Algebra (A)
A-APR Arithmetic with Polynomial & Rational Expressions 9-12
A-CED Creating Equations 9-12
A-REI Reasoning with Equations & Inequalities 9-12
A-SSE Seeing Structure in Expressions 9-12
Functions (F)
FBF Building Functions 9-12
FIF Interpreting Functions 9-12
FLE Linear, Quadratic & Exponential Models 9-12
FTF Trigonometric Functions 9-12
Geometry (G)
GC Circles 9-12
GCO Congruence 9-12
GGMD Geometric Measurement & Dimension 9-12
GMG Modeling with Geometry 9-12
GGPE Expressing Geometric Properties with Equations 9-12
GSRT Similarity, Right Triangles & Trigonometry 9-12
Number and Quantity (N)
N-CN Complex Number System 9-12
N-Q Quantities 9-12
N-RN Real Number System 9-12
N-VM Vector & Matrix Quantities 9-12
Statistics and Probability (S)
SID Interpreting Categorical & Quantitative Data 9-12
SIC Making Inferences & Justifying Conclusions 9-12
SCP Conditional Probability & Rules of Probability 9-12
SMD Using Probability to Make Decisions 9-12
Modeling
Noted by*® 9-12
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PREKINDERGARTEN

DOMAIN: Counting and Cardinality

Cluster

Standard

Mathematical Practices

Know number names
and the count
sequence.

numbers

Standard: PK.CC.1
Count verbally to 10 by ones.
(SC PK)
Essential Skills and Knowledge
1 Ability to userote countingnumber
words in order
1 Ability to useVerbal countingas
meaningful counting to solve a
problem, such as finding out how
many are in a set

Standard: PK.CC.2

Recognize the concept of just after or just
before a given number in the counting
sequence up to 1@sing Nemeth Braille Code

Essential Skilland Knowledge

1 Ability to use concrete materials
and/or adaptednumber cards
arranged in a line to count and then
determine what number comes
before or away a specific number

1 Students are not expected to write
numerals at this time.

Standard: PK.CC.3
Rewognize writtenNemeth Braille Code
numerals 010.
Essential Skills and Knowledge
1 Ability to match written numeralsin
Nemeth Braille Cod&vith concrete
representations
1 Students are not expected to write
numerals at this time.

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly
and quantitatively.

3. Construct viable
arguments and
critique the
reasoning of others.

4. Model with
mathematics.

5. Use appropriate
tools strategically.

6. Attend to precision.

7. Look for and make
use of structure.

8. Look for regularity in
repeated reasoning.

20



PREKINDERGARTEN

DOMAIN: Counting and Cardinality

Cluster

Standard

Mathematical Practices

Count to tell the
number of objects.

Standard PK.CC4Jnderstand the

relationship between numbers amgliantities

to 5, then to 10; connect counting to

cardinality.

Essential Skills and Knowledge

1 See the Skills and Knowledge listed fol

Standards PKCC4ato apply to
standard.

Standard: PK.CC.44/hen counting objects,
say the number names in the standard orde
pairing each object with one and only one
number name.
Essential Skills and Knowledge
1 Ability to apply the strategies of
touching objects as they are
counted and by organizing the
objectsin a row
1 Knowledge of and ability to apply
one-to-one correspondence when
counting

Standard: PK.CC.4b:
Recognize that the last number name said
tells the number of objects counted.
Essential Skills and Knowledge
1 Ability to use oneto-one
correspondencavhen counting
objects
T 'oAftAGE (2 lyasgs
counting the objects in a set
(beginningcardinality
understanding
1 Ability to recognize that the
guantity remains the same
regardless of the arrangement or
change in order

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly and

quantitatively.

3. Construct viable

arguments and critique

the reasoning of
others.

4. Model with
mathematics.

5. Useappropriate
tools strategically.

6. Attend to precision.

7. Look for and make
use of structure.

8. Look for regularity in
repeated reasoning.
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PREKINDERGARTEN

DOMAIN: Counting and Cardinality

Cluster Standard

Mathematical Practices

Standard: PK.CC.4c:
Recognize that each successive number na
refers to a quantity that is one larger.
Essential Skills and Knowledge
1 Ability to build and compare sets
that increase by one
1 Ability to use concrete materials
and 0-10tactile graphic of enumber
line
1 Beginning knowledge of the
relationships between numbers
(patterns) which will lead to long
term understanding of counting
cardinality

Standard: PK.CC.5
Represent a number {B, then to 10) by
producing a set of objects with concrete
materials tactile gaphics ofpictures
represented by simple, solid shapes (circles
squares, trianglesgnd/or Nemeth Braille
Codenumerals (with O representing a count
no objects).
Essential Skills and Knowledge
1 Ability to build sets with concrete
materials to show a given amount
1 Students are not expected to write
the numerals at this time
1 Ability to represent sets with
drawingsusing real
objects/manipulatives/tactile
drawing tools/braille writer which
will lead to the ability tosubitize
1 Knowledge of the relationship
between counting and quantity
1 Ability to match sets with numerals,
and create sets to match numerals,
up to five, then to ten

. Make sense of

problems and
persevere in solving
them.

. Reason abstractly

and quantitatively.

. Constructviable

arguments and
critique the
reasoning of others.

. Model with

mathematics.

. Use appropriate

tools strategically.

. Attend to precision.

. Look for and make

use of structure.

. Look for regularity in

repeated reasoning.
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PREKINDERGARTEN

DOMAIN: Counting and Cardinality

Cluster

Standard

Mathematical Practices

1 Knowledge of an ability to use of
regular configurationgstructured
setsespecially when working with
larger numbers. Ability to use
varied configurationsand
representationswith smaller
numbers

Sandard: PK.CC.6
Recognize the number of objects in a set
without countingaloud by tactually exploring
systematic layoutsf objects(Subitizing. (Use
0-5 objects)
Essential Skills and Knowledge

1 See the skills and knowledge as statg

in the Standard.

Compare quantities.

Standard: PK.CC.7
Explore relationships by comparing groups ¢
objects up to 10, to determine greater
than/more or less than, and equal to/same
(SC PK)
Essential Skills and Knowledge
1 Ability to compare setsasually
tactually and/or by matching the
sets using ondo-one
correspondence
T Yy2gst SRIS 2F GKS
GKFYkY2NB (KIFyézx
GSljdz2- £ G2kal YS¢
experiences with comparing groups
2F 2028500a oS3
02ea (KIFyYy 3JANI AD
1 Ability to identify which number
comes later in the counting
sequence when counting two sets 0
objects

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly and
quantitatively.

3. Construct viable
arguments and critique
the reasoning of
others.

4. Model with
mathematics.

5. Use appropriate
tools strategically.

6. Attend to precision.

7. Look for and make
use ofstructure.

8. Look for regularity in
repeated reasoning.
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PREKINDERGARTEN

DOMAIN: Counting and Cardinality

Cluster

Standard

Mathematical Practices

Standard: PK.CC.8

1. Make sense of

Identify whether the number of objects in on
group is greater than, less than, or equal to
the number of objects in another group, e.g.
by using matching and counting strategies
(includes group with up to 5 objects).
Essential Skills and Knowledge

M

T
f

Ability to compare two sets, by
matching and counting objects
Ability to compare sets numerically
oAt AGE G2 dzasS i
GKFYkY2NB (KIFyézx
GSljdzh £ G2kal Yageé
more boys than girls because there
INB p 02@a&a FyR H
Ability to know that when a set has
more than another set, the number
that represents its quantity comes
later in the counting sequence that
the number that represents the
smaller set

. Reason abstractly ang

. Construct viable

. Model with

5. Use appropriate

problems and
persevere in solving
them.

guantitatively.

arguments and
critique the reasoning
of others.

mathematics.

tools strategically.
Attend to precision.

Look for and make
use of structure.

Look for regularity in
repeated reasoning.
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PREKINDERGARTEN

Domain: Operations & Algebraic Thinking

Cluster

Standard

Mathematical Practices

Understand
addition as putting
together and adding
to, and understand
subtraction as
taking apart and
taking from.

Standard: PK.OA.1
Explore addition and subtraction wittbjects,
fingers, mental images, drawinggactile
graphics and tactildrawingtools), sounds (e.g.,
claps), acting out situations, or verbal
explanations.
Essential Skills and Knowledge
T Yy2gsft SR3S

GKIFG at

YR aF RRAYy3 G2¢ |
processes of addition

T Yy2gst SRIS GKI G ad
GGl 1AYy3 FNRYE | NJ

processes of subtraction

1 Ability to use actual, physical objects
to represent the problem when
working on a solution (e.g., dinosaur
toys to represent dinosaur problem,
sticker represent stickers, fingers
represent fingers)

T 'oAfAGeE (G2 dzaS
represent the objects (e.g., unifix
cubes may represent foods, tweided
counters may repesent animals)
when working on a solution

1 Ability to usetactile graphicsof
pictures either drawn by teacher
and/or by student to solve the
problem (Student drawings need not
show details, but should show the
mathematics in the problem.)

1 Ability to usevisualizationand/or
mental strategiesof the problem to
arrive at a solution

1 Students are not expected to write
equations in Prekindergarten

a g

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly
and quantitatively.

3. Construct viable
arguments and
critique the
reasoning of others.

4. Model with
mathematics.

5. Use appropriate
tools strategically.

6. Attend to precision.

7. Look for and make
use of structure.

8. Look for regularity
in repeated
reasoning.
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PREKINDERGARTEN

Domain: Operations & Algebraic Thinking

Cluster

Standard

Mathematical Practices

Standard: PK.OA.2
Decompose quantity (less than or equal to 5,
then to 10) into pairs in more than one way e.|
by using objects or drawindgactile graphics
and tactiledrawingtools/braille writer).
Essential Skills and Knowledge
1 Ability to manipulate sets to explore
decompositionof number rather than
workingon 5 =3 + 2.

Standard: PK.OA.3
For any given quantity from (0 to 5, then to 10
find the quantity that must be added to make !
then to 10, e.g., by using objects or drawings
(tactile graphics and tactildrawingtools/braille
writer).
Essential Skills and Knowledge
1 Ability to use manipulatives to find
the amount needed to complete the
set

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly
and quantitatively.

3. Construct viable
arguments and
critique the

reasoning of others.

4. Model with
mathematics.

5. Use appropriate
tools strategically.

6. Attend to precision.

7. Look for and make
use of structure.

8. Look for regularity
in repeated
reasoning.
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PREKINDERGARTEN

Domain: Number and Operations in Base Ten

Cluster

Standard

Mathematical Practices

Work with numbers
0-10 to gain
foundations for place
value.

Standard: PK.NBT.1
Investigate the relationship between ten ones
and ten.
Essential Skills and Knowledge
1 Ability to explore ten ones in
various ways using manipulatives
(e.q., DigiBlocks, base ten blocks,
linking cubes.)
1 Knowledge of how ten ones makes
a ten is the initialfoundation of
place value

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly and

quantitatively.

3. Construct viable
arguments and
critique the reasoning
of others.

4. Model with

mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make
use of structure.

8. Look for regularity in
repeated reasoning.
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PREKINDERGARTEN

Domain: Measurement & Data

Cluster

Standard

Mathematical Practices

Describe and
compare
measureable
attributes.

Standard: PK.MD.1
Describe measurable attributes of objects, sut
as length or weight.
(SC PK)
Essential Skills and Knowledge
1 Ability to use vocabulary specific to
measurable attributes of objects

Standard: PK.MD.2
Directly compare two objects with a measurak
attribute in common, using words such as
longer/shorter; heavier/lighter; or
taller/shorter.
Essential Skills and Knowledge
1 Knowledge of length/weight as
absolute descriptors
1 Ability to physically align two
objects to determine which is
longer, shorter, or if theyare the
same length
1 Ability to physically align two
objects to determine which is taller,
shorter, or if they are the same
height
1 Ability to compare the weight of
two concrete objects to determine
which is heavier, lighter, or if they
are the same weight.

Sort objects into
categories and
compare quantities.

Standard: PK.MD.3
Sort objects int@iven categories.
Essential Skills and Knowledge
1 See the skills and knowledge as stated
in the Standard.

1. Make sense of

problems and
persevere in solving
them.

. Reason abstractly and

quantitatively.

. Construct viable

arguments and
critigue the reasoning
of others.

. Model with

mathematics.

. Use appropriate tools

strategically.

6. Attend to precision.

7. Look forand make

use of structure.

8. Look for regularity in

repeated reasoning.
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PREKINDERGARTEN

Domain: Measurement & Data

Cluster

Standard

Mathematical Practices

Standard: PK.MD.4
Compare categories using words suclyeesater
than/more, less than, and equal to/same
Essential Skills and Knowledge
1 Ability to sort objects into categorieq
and then compare the categories
(e.q., There are more bus riders tha
car riders; or there are the same
number of large and small bears.)
9 Ability to compare quantities of the
categorieswsuallytactually or by
aligning ofthe items one to one, not
by the numeric comparison
1 Knowledge of and ability to apply
appropriate comparison vocabulary

6.

7.Look for and make use

8. Look for regularity in

. Make sense of

problems and
persevere in solving
them.

Reason abstractly ang
quantitatively.

Construct viable
arguments and
critigue the reasoning
of others.

Model with
mathematics.

Use appropriate tools
strategically.
Attend to precision.

of structure.

repeated reaoning.
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PREKINDERGARTEN

Domain: Geometry

Cluster

Standard

Mathematical Practices

Identify and describe
two-dimensional
shapeg(circles,
triangles, rectangles;
including a square
which is a special
rectangle).

Standard PK.G.1:
Match like congruent and similay
manipulatives andactile graphics ofhapes.
Essential Skills and Knowledge
1 Ability to match similar shapes when
givenvarious two-dimensional shapes
1 Students do not need to name the
shapes or even identify attributes at
this time

Standard PK.G.2:
Group themanipulatives andactile graphis
of shapes by attributessuch as shape, size,
texture.
Essential Skills and Kndedge
1 Ability to sort shapes by applying
their real-life experiences of
sorting by color
1 Knowledge that rectangles and
squares may be grouped together
as 4sided figures, which is an
important relationship for children
to discover
1 Ability to be able toexplain their
groupings

Standard: PK.G.3:
Correctly namenanipulatives andactile
graphics ofhapes (regardless of their
orientations or overall size).
Essential Skills and Knowledge
1 Ability to name shapes in varied
sizes and orientations
1 Ability to distinguishExamples
and non-examplesof various
shapes

1. Make sense of

. Reason abstractly and

. Construct viable

. Model with

. Use appropriatetools

. Attend to precision.

. Look for and make use

. Look for regularity in

problems and
persevere in solving
them.

guantitatively.

arguments and critique
the reasoning of
others.

mathematics.

strategically.

of structure.

repeated reasoning.
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PREKINDERGARTEN

Domain: Geometry

Cluster

Standard

Mathematical Practices

Work with three-
dimensional shapes
to gain foundation
for geometric
thinking.

Standard: PK.G.4
Match and sort shapegeal
objectmanipulativey.

Essential Skills and Knowledge
1 Knowledge of threedimensional
figures and their relationship to
each otherand to two-
dimensional shapes
1 Students are not expected to
name these shapes.

Standard: PK.G.5

Describe threadimensional objects using

attributes.

Essential Skills and Knowledge

1 Ability to describe three

dimensional objects using
vocabulary such asze, shape,
labeledcolor, textures, corners,
edges, and/or similarities to other
shapes

Standard: PK.G.6:
Compose and describe structures using thre
dimensional shapes. Descriptions may inclu
shape attributes, relative position, etc.
Essential Skilland Knowledge
1 Ability to build structures using
manipulatives and blocks
1 Ability to describe their structures
including shapes, sizes,
comparisons
; etc.

. Make sense of

. Reason abstractly and

. Construct viable

. Model with

. Use appropriate tools

. Attend to precision.

. Look for and make use

. Look for regularity in

problems and
persevere in solving
them.

quantitatively.

arguments and critique
the reasoning of
others.

mathematics.

strategically.

of structure.

repeated reasoning.
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KINDERGARTEN

DOMAIN: Counting and Cardinality

Cluster

Standard

Mathematical Practices

Know number
names and the
count sequence.

Standard: K.CC.1
Count to 100 by ones and by tens.
Essential Skills and Knowledge

1 Ability to userote counting(e.g., simply
reciting numbers in order with no
meaning attached) to one hundred

1 Ability to useverbal counting(e.g.,
meaningful counting employed in order
to solve a problem, such as finding out
how many are in a set.)

1 Ability to use concrete materik to
build sets, towers, or groups of ten, to
make sense of counting by tens

1 Ability to countwith or without
manipulatives by ones or tens

1 Ability to count using thebraille
hundreds chart ottactile graphics of
number line

Standard: K.CC.2
Countforward beginning from a given number
within the known sequencénstead of having to
begin at 1).
Essential Skills and Knowledge
1 Ability to initially use concrete
materials, braille hundreds chart or
tactile graphic of anumber line to
model counting froma given number
other than 1
1 Knowledge that counting is the process
of adding 1 to the previous number

. Make sense of problems

. Reason abstractly and

. Construct viable

. Model with

. Use appropriate tools

. Attend to precision.

. Look for and make use

. Look for and express

and persevere in solving
them.

guantitatively.

arguments and
critique the reasoning
of others.

mathematics.

strategically.

of structure.

regularity in repeated
reasoning.
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KINDERGARTEN

DOMAIN: Counting and Cardinality

Cluster

Standard

Mathematical Practices

Standard: K.CC.3
Write numbers from 0 to 2@sing Nemeth Braille
QGode. Represent a number of objects with a
written numeral 620 in Nemeth Braille Gode
(with O representing a count of no objects).
Essential Skills and Knowledge
1 Ability to match a set with braille
number card that states its quantity
1 Ability to build numbers with concrete
materials and then write the numerals
in Nemeth Braille Codéhat represent
those numbers
1 Knowledge that zero represents an
empty set

. Make sense of problems

. Reason abstractly and

. Construct viable

Count to tell the
number of
objects.

Standard K.CC.4:
Understand the relationship between numbers
and quantities; connect counting taardinality.
Essential Skills and Knowledge
1 Knowledge thatcardinality is the
understanding that when counting a
set, the last number represents the
total number of the objects in the set

Standard: K.CC.4a
When counting objects, say the number names
the standard order, pairing each object with one
and only one number name and each number
name with one and only one object.
Essential Skills and Knowledge

1 Ability to apply a oneto-one

correspondence when counting

. Look for and express

and persevere in solving
them.

guantitatively.

arguments and critique
the reasoning of others

Model with
mathematics.

Use appropriate tools
strategically.

Attend to precision.

Look for and make use
of structure.

regularity in repeated
reasoning.
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KINDERGARTEN

DOMAIN: Counting and Cardinality

Cluster

Standard

Mathematical Practices

Standard: K.CC.4b
Understand that the last number name said tells
the number of objects counted. The number of
objects is the same regardless of their
arrangement or the order in which they were
counted.

(SC K)

Essential Skills and Knowledge

1 Knowledge of and ability to aply
Cardinality(e.g., the understanding that
when counting a set, the last number
counted represents the total number of
the objects in the set)

1 Knowledge of and ability to apply
Conservation of numbe(e.qg., ability to
understand that the quantity of a set
does not change, no matter how the
objects of the set are displayed)

1 Ability to apply Subitizing(e.g., the
ability to immediately recognize a
guantity) when counting objects

Standard: K.CC.4c

Understand that each successive number namg

refers to a quantity that is one larger.

Essential Skills and Knowledge

1 Knowledge that when one more is

added to a number set, this new
number includes all the previous
objects in the set, plus the new one.
(e.g., 6+1=7)

. Make sense of problems

. Reason abstractly and

. Construct viable

. Model with

. Use appropriate tools

. Attend to precision.

. Look for and make use

. Look for and express

and persevere in solving
them.

guantitatively.

arguments and
critique the reasoning
of others.

mathematics.

strategically.

of structure.

regularity in repeated
reasoning.
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KINDERGARTEN

DOMAIN: Counting and Cardinality

Cluster Standard Mathematical Practices
Standard: K.CC.5
[ 2dzy i 2 Fya6SN aK2g
many as 20 things arranged in a line, a rectang| 1. Make sense of problems
array, or a circle, or as many as 10 things in a and persevere in solving
scattered configuration; givendemeth Braille them.
Gode number from1-20, count out that many
objects.
Essential Skills and Knowledge . Reason abstractly and
1 See the skills and knowledge that are quantitatively.
stated in the Standard.
Compare Standard: K.CC.6 . Construct viable
numbers. Identify whether the number of objects in one arguments and

group is greater than, less than, or eqtakthe
number of objects in another group, e.g., by usi
matching and counting strategies (Include grou
with up to ten objects).
(SCK)
Essential Skills and Knowledge
1 Knowledge of and the ability to apply a
solid understanding of cardinality and
one-to-one correspondence before
beginning to compare sets
1 Ability to use of concrete materials
when comparing sets
1 Ability to comparewisualytactually, to
compare by matching, and to compare
by counting

Standard: K.CC.7
Compare two numbers betweenahd 10
presented as written numerals Nemeth Braille
CGode.
Essential Skills and Knowledge
1 Ability to apply knowledge of and
experience with comparing concrete
sets of objectsK.CC.b

. Model with

. Use appropriate tools

. Attend to precision.

. Look for and make use

. Look for and express

critique the reasoning
of others.

mathematics.

strategically.

of structure.

regularity in repeated
reasoning.
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KINDERGARTEN

DOMAIN: Operationsind Algebraic Thinking

Cluster Standard Mathematical Practices
Understand Standard: K.OA.1 1. Make sense of problems
addition as Represent addition and subtraction with objects and persevere in solving

putting together
and adding to,
and understand
subtraction as
taking apart and
taking from.

fingers, mental images, drawin@ssingtactile
drawingtools/braille writer), sounds (e.g., claps)
acting out situations, or verbal explanatioms,
expressionsn Nemeth Braille Gode, or equations
usingNemeth Braille Gode symbols for + =
Essential Skills and Knowledge
1 Ability to representaddition and
subtraction processes in a variety of
ways, using concrete materialgactile
graphicsof pictures,Nemeth Braille
Codenumbers, words, or acting it out
T Yy2et SRIS GKIF G &L
GF RRAY3 (2¢ I NB 0
of addition
T Yy2¢t SRIS GKIFG ad
GadlF1Ay3 FNRBYE | NB
processes of subtraction

Standard: K.OA.2
Solve addition and subtraction word problems,
and addand subtract within 10, e.g., by using
objects or drawinggtactile graphics and tactile
drawingtools/braillewriter), to represent the
problem.(UseNemeth Braille Code symbols for
+-2)
(SCK)
Essential Skills and Knowledge
1 Ability to represent theprocess of
solving various types of addition and
subtraction word problems CCSS, Pagg
88, Tale ) within 10 using objects and
tactile graphicsof drawings to develop
number sentences
1 Knowledge of the different types of
word problems (e.g., add to, result
unknown; take from, result unknown;
put together/take apart, total

4.

them.

Reason abstractly and
guantitatively.

Construct viable
arguments and critique
the reasoning of others.

Model with
mathematics.

Use appropriate tools
strategically.

Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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KINDERGARTEN

DOMAIN: Operationsind Algebraic Thinking

Cluster

Standard

Mathematical Practices

unknown) which lays the foundation for
more difficult word problems

1 Ability to use concrete materials or
tactile graphicsof pictures and &
adaptedPart-Part-Whole Mat to
organize the manipulatives and make
sense of the problem

Standard: K.OA.3
Decompose numbers less than or equal to 10 ir
pairs in more than one way, e.g., by using objec
or drawing(tactile drawingtools/braille writer),
and record each decomposition by a drawimigh
tactile drawingtools/braillewriter or equatiors
usingNemeth Braille Codé.g., 5=2 + 3 and
5=4+1)(SCK)

Essential Skills and Knowledge

1 Knowledge thatdecompositioninvolves
separating anumber into two parts and
understanding that there is a
relationship between the sum of the
parts and the whole

1 Knowledge that there are a variety of
combinations that represent a given
number

1 Ability to begin with the whole when
decomposing numbers into qirs.

1 Knowledge that when writing an
equation to represent the
decomposition of a number, the values
on each side of the equal sign are the
same (e.g.,7=2+05)

. problems and persevere

in solving them.

. Reason abstractly and

guantitatively

. Construct viable

arguments and
critigue the reasoning
of others.

. Model with

mathematics.

. Use appropriate tools

strategically.

. Attend to precision.

. Look for and make use

of structure.

. Look for and express

regularity in repeated
reasoning.
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KINDERGARTEN

DOMAIN: Operationsind Algebraic Thinking

Cluster Standard Mathematical Practices

Standard: K.OA.4 1. Make sense of problems
For any number from 1 to 9, find the number thg and persevere in solving
makes 10 when added to the given number, e.¢  them.
by using objects aiactile graphicsof drawings
using tactiledrawingtools/braille writer)and
record the answer with a drawingsing tactile | 2. Reason abstractly and
drawingtools/braillewriter or writing anequation quantitatively.
using Nemeth Braille Code
Essential Skills and Knowledge )
1 Ability to use experience wittKOA3to 3. Construct viable

make sense of this Standard arguments and

critigue the reasoning

of others.

Standard: K.OA.5
Fluently add and subtract within\gith Nemeth | 4. Model with
Braille Gode equations in a horizontal format. mathematics.
Essential Skills and Knowledge
T Ability to apply
knowledge and relationship between
addition and subtraction to determine
the sum or differences of various
problems

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make use
of structure.

8. Look for and express
regularity in repeated
reasoning.
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KINDERGARTEN

DOMAIN: Number and Operations in Base Ten

Cluster

Standard

Mathematical Practices

Work with
numbers 1119 to
gain foundations
for place value.

Standard: K.NBT.1
Compose and decompose numbers from 11 to
into ten ones and some further ones, e.g., by
using objects otactile graphicsof drawingsusing
tactile drawing tools /tactilegraphicgbraille
writer, and record each composition or
decomposition by a drawingsing tactiledrawing
toolsg/braille writer or equatiorsin Nemeth Braille
CGode (such as 18 = 10 + 8); understand that the|
numbers are composed of ten ones and one, tw
three, four, five, six,even, eight, or nine ones.
Essential Skills and Knowledge
1 Ability to use concrete materials (e.g.,
Unifix cubes, snap cubes, Digiocks,
base ten blocks, etc.) to represent the
combination of one ten and ones for
each number
1 Ability to record therepresentations of
11 through 19 irtactile graphicsof
pictures,Nemeth Braille Codaumbers,
and/or equations

1. Make sense of problems

. Reason abstractly and

3. Construct viable

. Model with

. Use appropriate tools

. Attend to precision.

. Look for and make use

. Look for and express

and persevere in solving
them.

quantitatively

arguments and
critique the reasoning
of others.

mathematics.

strategically.

of structure.

regularity in repeated
reasoning.
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KINDERGARTEN

DOMAIN: Measurement & Data

Cluster

Standard

Mathematical Practices

Describe and
compare
measureable
attributes.

Standard: K.MD.1

Describe measurable attributes of objects, such

length or weight. Describe several measurable

attributes of a singl®bject.

(SCK)

Essential Skills and Knowledge

1 Ability to use measurement and

geometric vocabulary when describing
the attributes of objects

Standard: K.MD.2

Directly compare two objects with a measurablg

attribute in common, to see which object has

GY2NBE 2Fékéet Saa 27F¢

the difference. For example, directly compare th

heights of two children and describe one child g

taller/shorter.

(SC K)

Essential Skills and Knowledge
1 See the skills and knowledge stated in th

Standard.

Classify objects
and count the
number of
objects in each
category.

Standard: K.MD.3
Classify objects into given categories; count the
number of objects in each category and sort the
categories by count (Limit category counts to bé
less than or equal to 10.).
(SCK)
Essential Skills and Knowledge
1 Ability to sort objectsby a given
attribute
1 Ability to classify objects by
predetermined categories related to
attributes (e.g., number of sides,
number of corners)

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly and
guantitatively.

3. Construct viable
arguments and critique
the reasoning of others

4. Model with
mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make use
of structure.

8. Look for and express
regularity in repeated
reasoning.
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KINDERGARTEN

DOMAIN: Geometry

Cluster

Standard

Mathematical Practices

Identify and
describe shapes
(squares, circles,
triangles,
rectangles,
hexagons, cubes,
cones, cylinders,
and spheres).

Standard K.G.1
Describe objects in the environment using nam
of shapes, and describe the relative positions o
these objects using terms suchasove, below,
beside, in front ofbehind, and next to
Essential Skills and Knowledge

9 Ability to use geometric vocabulary

when describing objects

Standard: K.G.2
Correctly namenanipulatives and/or tactile
graphics ofhapes regardless of their orientatior
or overall size.
Essential SKs and Knowledge
1 See the skills and knowledge stated i
the Standard

Standard: K.G.3

Identify manipulatives and/or tactile graphics of

shapes as twalimensional (lying in a plane,

GFE LG RAZNYBRRYS f 04 a

Essential Skills and Knowledge

1 Ability to sort a variety of shapes into

two- and threedimensional categories
and explain why their sorting is correct

Analyze,
compare,create,
and compose
shape

Standard: K.G.4
Analyze and compare twand threedimensional
manipulatives and/or tactile graphics sfiapes, in
different sizes and orientations, using informal
language to describe their similarities,
differences, parts (e.g., number of sides and
BSNIAOSakeé O2NYSNREL |
having sides of equal length).
Essential Skills and Knowledg

1 See the skills and knowledge stated i

the Standard

1. Make sense of problems
and persevere in solving
them.

2. Reason abstractly and
guantitatively.

3. Construct viable
arguments anccritique the
reasoning of others.

4. Model with
mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make use
of structure.

8. Look for and express
regularity in repeated
reasoning.
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KINDERGARTEN

DOMAIN: Geometry

Cluster

Standard

Mathematical Practices

Analyze,
compare, create,
and compose
shape

Standard: K.G.5
Model shapes in the world by building shapes
from components (e.g., sticks and clay balls) an
drawing shapesising tactile drawing tools/braille
writer.
Essential Skills and Knowledge

1 See the skills and knowledge stated i

the Standard

Standard: K.G.6
Compose simple shapes to form larger shapes.
Forexampleg / 'y @2dz 22AY (K
gAOK FdAf £ aARS&a UG2dzOK
Essential Skills and Knowledge
1 Ability to use concrete materials (e.g.
pattern blocks, tangrams, and shape
models tobuild figures
1 Ability to explain how they composed
their shape and name what shapes
they used to make the
shape

1. Make sense of problems
and persevere in solving
them.

2. Reason abstractly and
guantitatively.

3. Construct viable
arguments and critique the
reasoning of others.

4. Model with
mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make use
of structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADE 1

DOMAIN: Operations and Algebraic Thinking

Cluster

Standard

Mathematical Practices

Represent and
solve problems
involving addition
and subtraction.

Standard: 1.0A.1

Use addition and subtraction within 20 to sol
word problems involving situations of adding
to, taking from, putting together, taking apart
and comparing, with unknowns in all position
e.g., by using objectgactile graphicsof
drawings, andNemeth Braille Code

equations with a symbol for the unknown
number to represent the problem.

To represent unknown symbols in Nemeth
Braille Code, use:
1 symbol of omission for question mark
9 doubledash forblank line

9 square shapéndicatorfor box/square

Readand writeequations in spatial
arrangements involving regrouping using the
carried number indicator and cancellation
indicator(SC 1)
Essential Skills and Knowledge
1 Ability to represent the problem in
multiple ways includingactile
graphicsof drawings and or
objects/manipulatives (e.g.,
counters, unifix cubes, DigBlocks,
tactile graphics ohumber lines)
1 Ability to take apart and combine
numbers in a wide variety of ways
1 Ability to make sense of quantity ang
be able to compare numbers
1 Ability to use flexible thinking
strategies to develop the
understanding of the traditional
algorithms and their processes
1 Ability to solve a variety of addition
and subtraction word problems
(CCSS, Page 88, Tabje 1
1 Ability to use using the square

1. Make sense of problems
and persevere irsolving

them.

2. Reason abstractly and
quantitatively.

3. Construct viable
arguments and critique

the reasoning of others.

4. Model with mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make use of

structure.

8. Look forand express
regularity in repeated
reasoning.
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GRADE 1

DOMAIN: Operations and Algebraic Thinking

Cluster

Standard

Mathematical Practices

shape indic#or or ?using the sign of
omission to represent an unknown
in an equation

Standard: 1.0A.2
Solve word problems that call for addition of
three whole numbers whose sum is less thar
or equal to 20, e.g., by using objedizctile
representationsof drawings, and equations
usingNemeth Braille Gode with a symbol for
the unknown number to represent the
problem.
To represent unknown symbols Nemeth
Braille Code use:
1 symbol of omission for question mark
9 doubledash forblank line

M square shape indicator for box/square
Readand writeequations in spatial

arrangements involving reqrouping using the

carried number indicator and cancellation

indicator.

Essential Skills and Knowledge
1 Ability to add numbers in any order
and be able to identify the most
efficient way to solve the problem
1 Ability to solve a variety of addition
and subtraction word problems
(CCSS, Page 88, Tabje 1

1. Make sense of problems

and persevere in solving
them.

. Reason abstractly and

guantitatively.

. Construct viable

arguments and critique
the reasoning of others.

. Model with mathematics.

. Use appropriate tools

strategically.

. Attend to precision.

. Look for and make use of

structure.

. Look for and express

regularity in repeated
reasoning.
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GRADE 1

DOMAIN: Operations and Algebraic Thinking

Cluster

Standard

Mathematical Practices

Understandand
apply properties of
operations and
relationship
between addition
and subtraction.

Standard: 1.0A.3
Apply properties of operations as strategies t
add and subtract. (Students need not use
formal terms for these properties.Examples:
If 8 + 3 =11 is known, then 3 + 8 =11 is alsg
known. (Commutative property of addition) T
add 2 + 6 + 4, the second two numbers can [
added to make aten,so2+6 +4 =2+ 10,
which equals 12. (Associative property of
addition.)
Essental Skills and Knowledge

1 Knowledge of and ability to use the

properties of operations

Standard: 1.0A.4
Understand subtraction as an unknown
addend problem.For example, subtract 198
by finding the number that makes 10 when
added to 8
EssentialSkills and Knowledge
1 Ability to connect addition to
subtraction (nverse Operatioi)
1 Ability to apply the strategy to think
addition rather than take away:

Ratherthan 9- 6 = ,askbow
many would you add to six to equal
nine?

1 Ability to useconcrete models with
manipulatives to find the unknown

1. Make sense of problems
and persevere in solving
them.

2. Reason abstractly and
quantitatively.

3. Construct viable
arguments and critique
the reasoning of others.

4. Model with mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make use of
structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADE 1

DOMAIN: Operations and Algebraic Thinking

Cluster

Standard

Mathematical Practices

Add and subtract
within 20.

Standard: 1.0A.5
Relate counting to addition and subtraction
(e.g., by counting on 2 to add 2).
(SC1)
Essential Skills and Knowledge
1 Knowledge of and ability to use
addition counting strategies ( e.g.,
Counting All Counting OnCounting
On from the Larger Numberto solve
problems
1 Knowledge of and ability to use
subtraction counting strategies
(Counting UpTo,Counting Back
From) to sdve problems

Standard: 1.0A.6
Add and subtract within 20, demonstrating
fluency for addition and subtraction within 10
Use strategies such as counting on, making |
(e.g.8+6=8+2+4,whichleadsto 10 + 4
14); decomposing a number leadingaden
(e.g., 134 =13¢3¢1, whichleadsto 1Q1
= 9); using the relationship between addition
and subtraction (e.g., knowing that 8 + 4 = 17
one knows 12; 8 = 4); and creating equivalen
but easier or known sums (e.g., adding 6 + 7
creating the known equivalent6 + 6 + 1 = 12
1, which equals 13).
Essential Skills and Knowledge

1 See the skills and knowledge that ar

stated in the Standard

1. Make sense of problems
and persevere in solving
them.

2. Reason abstractly and
quantitatively.

3. Construct viable
arguments and critique
the reasoning of others.

4. Model with mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make use of
structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADE 1

DOMAIN: Operations and Algebraic Thinking

Cluster Standard Mathematical Practices
Work with Standard: 1.0A.7 1. Make sense of problems
addition and Understand the meaning of the equal sign, a and perseveran solving
subtraction determine if equations involving addition and them.

equations, subtraction are true or falseFor example,

which of the following equations are true and
which are false? 6 =6,7x8,5+2=2+5,
+1=5+2
Essental Skills and Knowledge
1 Knowledge that an equal sign
represents the relationship between
two equal quantities
1 Knowledge that the quantities on
both sides of the equation are equal
in value

Standard: 1.0A.8
Determine the unknown whole number in an
addition or subtraction equation relating threg
whole numbers.For example, determine the
unknown number that makes the question tru
in each of the equations 8 + ? =11, 5-3,%6 +
6=".
To represent unknowsymbols irNemeth
Braille Code, use:
1 symbol of omission for question mark
1 doubledash forblank line

1 square shape indicator for box/square
(SC1)
Essential Skills and Knowledge
1 Ability to represent the problem in
multiple ways including drawings
and orobjects/manipulatives (e.qg.,
counters, unifix cubes, DigBlocks,
number lines)
1 Ability to take apart and combine
numbers in a wide variety of ways
1 Ability to make sense of quantity ang
be able to compare numbers

. Reason abstractly and

quantitatively.

. Construct viable

arguments and critique
the reasoning of others.

. Model with mathematics.

. Use appropriate tools

strategically.

. Attend to precision.

. Look for and make use of

structure.

. Look for and express

regularity in repeated
reasoning.
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GRADE 1

DOMAIN: Operations and Algebraic Thinking

Cluster

Standard

Mathematical Practices

1 Ability to use flexible thinking
strategies to develop the
understandingof the traditional
algorithms and their processes

1 Ability to solve a variety of addition
and subtraction word problems
(CCSS, Page 88, Tabje 1

9 Ability to use using the square
shape indicatoror ?using the sign of
omission to represent an unknown in
an equation

1. Make sense of problems
and persevere in solving
them.

2. Reason abstractly and
quantitatively.

3. Construct viable
arguments and critique
the reasoning of others.

4. Model with mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make use of
structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADE 1

Domain: Number and Operations in Base Ten

Cluster

Standard

Mathematical Practices

Extend the counting
sequence.

Braille Gode numerals and represent a numbe

Standard: 1.NBT.1

Count to 120 starting at any number less tha|
120. In this range, read and wriemeth

of real or factile graphic®bjects with a written
numeralin Nemeth Braille Gode.
EssentialSkills and Knowledge

1 Counting:

0 Ability to produce the standard
list of counting words in order

0 Ability to represent oneto-one
correspondence/match with
concrete materials

1 Reading:

0 Ability to explorewisduattactual
representations of numerals
matching awisualtactual
representation of a setto a
numeral

o0 Ability to read a written numeral

1 Writing:

0 Ability to represent numerals in
a variety of ways, including
tracirg-Rtimbers repeatedly
writing numbers, tactile
experiences with numbers (e.g.,
and making nunbers out of
clay candysstickers, tracirg
them-inthe sand andwiiting-on
the-white board-orinthe air)

1.

Make sense of problems
and persevere in solving
them.

Reason abstractly and
quantitatively.

Construct viable
Arguments and

critique the  reasoning
of others.

Model with
mathematics.

Use appropriate tools
strategically.

Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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GRADE 1

Domain: Number and Operations in Base Ten

Cluster

Standard

Mathematical Practices

Understand place
value.

Standard: 1.NBT.2
Understand that the two digits of a twdigit
numberin Nemeth Braille Gode represent
amounts of tens and one$SC 1)
Essential Skills anknowledge
1 Ability to use base ten manipulatives
(e.g., base ten blocks, Diilocks,
Unifix Cubes, ten frames, interlocking
base ten blocks) to represent twdigit
numbers
1 Knowledge of the connection betweer
numerals, words, and quantities
1 Knowledgethat two-digit numbers are
composed of bundles of tens and
leftover ones
1 Ability to count by tens and ones

Standard: 1.NBT.2a
Understand the following as a special case:
can be thought of as a bundle of ten ones
OFff SR I aiSyoé
Essential Skilland Knowledge
1 Ability to use base ten manipulatives
(e.g., base ten blocks, Diilocks,
Unifix Cubes, ten frames, interlocking
base ten blocks) to build and compar
ten ones and ten

. Make sense of problems

. Reason abstractly and

. Construct viable

. Attend to precision.

. Look for and make use

. Look forand express

and persevere in solving
them.

quantitatively.

Arguments and
critique the  reasoning
of others.

Model with
mathematics.

Use appropriate tools

strategically.

of structure.

regularity in repeated
reasoning.
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GRADE 1

Domain: Number and Operations in Base Ten

Cluster

Standard

Mathematical Practices

Standard: 1.NBT.2b
Understand the following asspecialcase
The numbers from 11 to 19 are composed of
ten and one, two, three, four, five, six, seven
eight, or nine onegSC 1)
Essential Skills and Knowledge
1 Ability to use base ten manipulatives
(e.g., base ten blocks, Diilocks,
Unifix Cubes, terframes, interlocking
base ten blocks) to build and comparg
11to 19
1 Ability to match the concrete
representations of 11 through 19 with
the numerical representations

Standard: 1.NBT.2c

Understand the following as a special case:

The numbers 10, 20, 380, 50, 60, 70, 80, 90

refer to one, two, three, four, five, six, seven,

eight, or nine tens (and 0 onegkC 1)

Essential Skills and Knowledge

1 Ability to use base ten manipulatives

(e.g., base ten blocks, Diilocks,
Unifix Cubes, ten frames, interloakg
base ten blocks) to build and model
the counting by tens

Standard: 1.NBT.3
Compare two twedigit numbers based on
meanings of the tens and ones digits, record
the results of comparisons with tiidemeth
Braille Gode symbols >, =, and <.
EssentialSkills and Knowledge
1 Ability to apply their understanding of
the value of tens and ones in order to
compare the magnitude of two
numbers.
1 Ability to use base ten manipulatives
to represent the numbers and model

the comparison of their values

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly and
guantitatively.

3. Construct viable
Arguments and
critique the
reasoning of others.

4. Model with
mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make use
of structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADE 1

Domain: Number and Operations in Base Ten

Cluster

Standard

Mathematical Practices

1 Ability to represent their reasoning
about the comparison of two twedigit
numbers using pictures, numbers, an
words

1 Ability to useCardinalityto compare
the quantity of the numbers with
models

1 Ability to useOrdinality to compare
the placement of the numbers on th
number line or 100s chart

1 Knowledge of the symbols >, =, < an(
their meaning

Use place value
understanding and
properties of
operations to add
and subtract.

Standard: 1.NBT.4

Add within 100, including adding a twebgit
number and a onaligit number, and adding a
two-digit number and a multiple of 10, using
concrete models otactile graphicsof drawings
and strategies based on place value, propert
of operations, and/or theelationship between
addition and subtraction; relate the strategy t
a written method and explain the reasoning
used. Understand that in adding twebgit
numbers, one adds tens and tens, ones and
ones, and sometimes it is necessary to
compose a ten.

Real and writeequations in spatial
arrangements involving regrouping using the|
carried number indicator and cancellation
indicator.
Essential Skills and Knowledge
1 Knowledge of addition and
subtraction fact families
1 Ability to model addition and
subtraction using base ten
manipulatives (e.g., base ten blocks,

DigiBlocks, Unifix cubes) and explain

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly and
guantitatively.

3. Construct viable
Arguments and
critique the
reasoning of others.

4. Model with
mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make use
of structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADE 1

Domain: Number and Operations in Base Ten

Cluster

Standard

Mathematical Practices

T
T

the process

Knowledge of place value

Ability to use a variety of methods
that could involveinvented, flexible or
standardalgorithmic thinking (e.qg.,
expanded form, partial sums, a
traditional algorithm)

Standard: 1.NBT.5

Given a twedigit numberin Nemeth Braille
Code mentally find 10 more or 10 less than
the number, without having to count; explain
the reasoning used.

Essential Skills and Knowledge

T

Ability to use base ten manipulatives,
a tactile graphic ohumber lines or
braille hundreds charts to model
finding 10 more and explain reasonin
Knowledge of addition and
subtraction fact families

Ability to model additionusing base
ten manipulatives (e.g., base ten
blocks, DigiBlocks, Unifix cubes) and
explain the process

Knowledge of place value and skip
counting forwardby 10

. Model with

mathematics.

Use appropriate tools
strategically.

. Attend to precision.

Look for and make use
of structure.

. Look for and express

regularity in repeated
reasoning.

. Model with

mathematics.

Use appropriate tools
strategically.

. Attend to precision.
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GRADE 1

Domain: Number and Operations in Base Ten

Cluster

Standard

Mathematical Practices

Standard: 1.NBT.6

Subtract multiples of 10 in the range of-20
from multiples of 10 in the range of 19D
(positive or zero differences), using concrete
models ortactile graphicsof drawings and
strategies based on place value, properties @
operations, and/or theelationship between
addition and subtraction; relate the strategy t
a written method and explain the reasoning
used.

Readand writeequations in spatial
arrangements involving regrouping using the|
carried number indicator and cancellation
indicator.

Esential Skills and Knowledge

1 Ability to use base ten manipulatives,
tactile graphics ohumber lines or
braille hundreds charts to model
finding 10 less and explain reasoning

1 Knowledge of addition and
subtraction fact families

1 Ability to model subtractionusing
base ten manipulatives (e.g., base tel
blocks, DigiBlocks, Unifix cubes) and
explain the process

1 Knowledge of place value and skip
counting by 10

1. Model with
mathematics.

N

strategically.

3. Attend to precision.

4. Look for and make use

of structure.

5. Look for and express
regularity in repeated

reasoning.

6. Model with
mathematics.

7. Use appropriate tools

strategically.

8. Attend to precision.

Use appropriate tools
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GRADE 1

DOMAIN: Geometry

Cluster

Standard

Mathematical Practices

Reason with shapes
and their attributes.

Standard: 1.G.1

Distinguish between defining attributes (e.g.,
triangles are closed and thresded) versus
non-defining attributes (e.glabeledcolor,
orientation, overall size); build and draactile
graphicsof shapes to possess defining
attributes.

Essential Skills and Knowledge

1 Ability to sort shapes (e.qg., attribute
blocks, polygon figures) by shape,
number of sides, size or number of
angles

1 Ability to use geoboards, toothpicks,
straws, paper and penciltactile
drawing tools, and accessible
computer games to build shapes that
possess the defining attributes

1 Ability to explain how two shapes are
alike or how they are different from
each other

1. Make sense of problems
and persevere in solving
them.

2. Reason abstractly and
guantitatively.

3. Construct viable
Arguments and

critique the reasoning of
others.

4. Model with
mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make use
of structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADE 1

DOMAIN: Geometry

Cluster

Standard

Mathematical Practices

Standard: 1.G.2

Compose twedimensional shape@ectangles,
squares, trapezoids, triangles, halfcles, and
quarter-circles) or threedimensional shapes
(cubes, right rectangular prisms, right circula
cones, and right circular cylinders) to create i
composite shape, and compose new shapes
from the mmposite shape.
Essential Skills and Knowledge
1 Ability to use concrete manipulatives
(e.g., pattern blocks, attribute blocks,
cubes, rectangular prisms, cones,
cylinders, geoboards, paper & pencil,
tactile drawing toolg to create
composite shapes from 2 or 3
dimensional shapes

Standard: 1.G.3
Partitionmanipulatives and tactile graphics of
circles and rectangles into two and four equa
shares, describe the shares using the words
halves, fourths, and quarters, and ube
phrases half of, fourth of, and quarter of.
Describe the whole as two of, or four of the
shares. Understand for these examples that
decomposing into more equal shares createg
smaller shares.
(SC1)
Essential Skills and Knowledge
1 Knowledge that the vinole or unit has
been partitioned into equatsized
portions or fair shares
1 Ability to apply the concept of sharing
equally with friends lays the
foundation for fractional
understanding.
1 Ability to model halves and fourths

with concrete materials

1.

Make sense of
problems and
persevere in solving
them.

Reason abstractly
and quantitatively.

Construct viable
arguments and

critique the
reasoning of
others.

Model with
mathematics.

Use appropriate
tools strategically.

Attend to precision.

Look for and make
use of structure.

Look for and express
regularity in
repeated reasoning.
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GRADR

DOMAIN:Operations and Algebraic Thinking

Cluster

Standard

Mathematical Practices

Represent and solve
problems involving
addition and
subtraction.

Standard: 2.0A.1

Use addition and subtraction within 100 to
solve one and two-step word problems
involving situations of adding to, taking from,
putting together, taking apart, and comparing
with unknowns in all positions, e.g., by using
tactile graphicsof drawings, andequations

with a symbol for the unknown number to
represent the problem.

To represent unknown symbols Nemeth
Braille Codeuse:
1 symbol of omission for guestion mark
9 doubledash forblank line
1 square shape indicator for box/square

Read and writeequations in spatial
arrangements involving regrouping using the
carried number indicator and cancellation
indicator.
Essential Skills and Knowledge
1 Ability to explore addition and
subtraction with manipulatives to
build their conceptual understanding
(e.g, snap cubes, subitizing cards, te
frames, hundreds charts, number ling
and empty number lines)
1 Ability to take apart and combine
numbers in a wide variety of ways
1 Ability to make sense of quantity and
be able to compare numbers
1 Ability to record thar thinking using
Nemeth Braille Code symboals for, =,
and < when comparing quantities
1 Ability to use flexible thinking
strategies to develop the
understanding of the traditional
algorithms and their processes
1 Knowledge of and ability to apply
propertiesof addition and subtraction

1. Make sense of
problems and persevere
in solving them.

2. Reason abstractly and
guantitatively.

3. @nstructviable
arguments and
critique the
reasoning of
others.

4. Model with
mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make
use of structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADR

DOMAIN:Operations and Algebraic Thinking

Cluster

Standard

Mathematical Practices

(CCSS, Page 90, Table 3)

1 Ability to apply the knowledge of
addition and subtraction to choose
the most efficient strategy to solve a
problem

1 Ability to solve various types of
addition and subtraction word
problems (CCSS, Pag@, Table 1)

1 Ability to use using the square
shape indicatoror ?using the sign of
omission to represent an unknown in
an equation

. Make sense of problems

. Reason abstractly and

. Construct viable

Add and subtract
within 20.

Standard: 2.0A.2
Fluentlyadd and subtract within 20 using
mental strategies. By end of Grade 2, know
from memory all sums of two onréigit
numbers.
(SC 2)
EssentiaSkills and Knowledge
1 Ability to apply counting strategies tq
develop automatic recall
1 Ability to use reasoning strategies to
make use of known facts (e.gs)

, )
1 Knowledge that subtraction is the
inverse of addition (e.g., fact
families)

. Model with

. Use appropriate tools

. Attend to precision.

. Look for and make use

. Look for and express

Work with equal
groups of objects to
gain foundations for
multiplication.

Standard: 2.0A.3

Determine whether a group of objects (up to
20 has an odd or even number of members,
e.g., by pairing objects or counting them by 2
write an equationin Nemeth Braille Codi®
express an even number as a sum of two eq
addends.

(SC 2)

and persevere in solving
them.

guantitatively.

Arguments and
critique the
reasoning of
others.

mathematics.

strategically.

of structure.

regularity in repeated
reasoning.
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GRADR

DOMAIN:Operations and Algebraic Thinking

Cluster

Standard

Mathematical Practices

Essential Skills and Knowledge

9 Ability to use concrete materials to
model the meaning of odd andven
numbers.

1 Knowledge that writing an equation
to express an even number as the
sum of two equal addends is the
same as using doubles (e.g., 4 + 4 3
7+7=14).

1 Ability to skip count by twos.

Standard: 2.0A.4
Use addition to find the total numbef real
and/or tactile graphics abbjects arranged in
rectangular arrayswith up to 5 rows and up to
5 columns; write an equatiom Nemeth Braille
Codeto express the total as a sum of equal
addends.
Essential Skills and Knowledge
1 Ability to construct rectangular arrays
using concrete manipulatives
1 Ability to use repeated addition to find
the number of objects in a an array
1 Knowledge of rectangular arrays as a
foundation for multiplication and a
model of the connection between
addition and multiplication

. Make sense of problems

. Reasorabstractly and

. Construct viable

. Attend to precision.

and persevere in solving
them.

guantitatively.

Arguments and
critique the
reasoning of
others.

Model with
mathematics.

Use appropriate tools
strategically.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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GRADR

DOMAIN: Number and Operations in Base Ten

Cluster

Standard

Mathematical Practices

Understand place
value.

Standard: 2.NBT.1
Understand that the three digits of a thresigit
number represent amounts of hundredsns,
and ones; e.g., 706 equals 7 hundreds, 0 teng
and 6 ones.
(SC 2)
Essential Skills and Knowledge
1 Ability to useadaptedbase ten
manipulatives (e.g., base ten blocks,
DigiBlocks, stacks of cubes, bundles o
sticks,place value arrow cards
1 Knowledge of the value of each place i
a number
1 Knowledge of the value of a digitin a
specific place
1 Knowledge that the placement of a digi
affects the value of that digit
1 See 2NBT1la&b for additional skills ang
knowledge that are needed for this
Standard

Standard: 2.NBT.la
Understand the following as a special case: ]
can be thought of as a bundle of ten tens
Ottt SR I aKdzy RNBER®E
Essential Skills and Knowledge
1 Ability to compose and decompose
100 in a variety of ways lays
foundation for regrouping
1 Apply the ability to count by tens

. Make sense of

problems and
persevere in solving
them.

. Reason abstractly and

guantitatively.

. Construct viable

arguments and
critique the
reasoning of others.

. Model with

mathematics.

. Use appropriate tools

strategically.

. Attend to precision.

. Look for and make use

of structure.

. Look for and express

regularity in repeated
reasoning.
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GRADR

DOMAIN: Number and Operations in Base Ten

Cluster

Standard

Mathematical Practices

Braille Codeising basdgen numerals, number

Standard: 2.NBT.1b
Understand the following as a special case: 1
numbers 100, 200, 300, 400, 500, 600, 700, &
900 refer to one, two, three, four, five, six,
seven, eight, or nine hundreds (afdens and 0
ones).
Essential Skills and Knowledge

1 Ability to count by hundreds using

place value manipulatives
1 Ability to count by hundreds verbally

Standard: 2.NBT.2
Count within 1000; skigount by 5s, 10s, and
100s.
Essential Skills and Knowledge
1 Ability to skip count within 100 using
the hundreds chart and 1000 using
the thousands chart
1 Ability to skip-count starting from
various numbers (e.g., counting by
tens starting with 27)
1 Ability to determine patterns when
skip-counting

Standard: 2.NBB.
Read and write numbers to 100@Nemeth

names, and expanded form.
(SC 2)
Essential Skills and Knowledge
1 Knowledge of thevalue of digits
within a multi-digit number
1 Knowledge of and ability to represent
numbers using concrete materials
(e.g., base ten blocks, Diglocks,
place value arrow cardsas well as
written numerals and number words
1 Ability to justify the representation
with word form and written numerals

. Make sense of

problems and
persevere in solving
them.

. Reason abstractly and

guantitatively.

. Construct viable

Arguments and
critiqgue the
reasoning of
others.

. Model with

mathematics.

. Use appropriate tools

strategically.

. Attend to precision.

. Look for and make use

of structure.

. Look for and express

regularity in repeated
reasoning.

61




GRADR

DOMAIN: Number and Operations in Base Ten

Cluster Standard

Mathematical Practices

Standard: 2.NBT.4
Compare two threaligit numbers based on
meanings of the hundreds, tens, and ones dig
usingNemeth Braille Gode symbols for>, =, and
< symbols to record the results of comparison
(SC 2)
Essential Skills and Knowledge
1 Ability to apply place value
knowledge to make comparisons
(e.g., Look at greatest place value firg
and compare those digits to see whic
IS greater)

Use place value Standard: 2.NBT.5
understanding and | Fluently add and subtract within 100 using

properties of strategies based on place value, properties of
operations to add | operations, and/or the relationship between
and subtract. addition and subtractn.

(SC 2)
Essential Skills and Knowledge
1 Knowledge of addition and subtraction
fact families
1 Ability to model regrouping using base
ten manipulatives (e.g., base ten block
DigiBlocks,adaptedplace value arrow
cardg
1 Knowledge that when regroupinghe
value of the number does not change
but the place values of the digits within
that number change (e.g., When
regrouping the problem 324 116, 324
becomes 300 + 10 + 14 in order to
regroup)

Read and write equations in spatial
arrangements involvingegrouping using the
carried number indicator and cancellation
indicator.

. Make sense of

problems and
persevere in solving
them.

. Reason abstractly and

guantitatively.

. Construct viable

Arguments and
critiqgue the
reasoning of
others.

. Model with

mathematics.

. Use appropriate tools

strategically.

. Attend to precision.

. Look for and make use

of structure.

. Look for and express

regularity in repeated
reasoning.
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GRADR

DOMAIN: Number and Operations in Base Ten

Cluster

Standard

Mathematical Practices

Standard: 2.NBT.6
Add up to four twedigit numbers using
strategies based on place value, properties of
operations.
Essential Skills and Knowledge
1 Knowledge of and ability to apply
strategies such asxpanded form
empty number lineand partial sums

Standard: 2.NBT.7
Add and subtract within 1000, using concrete
models ortactile graphicsof drawings and
strategies based on place value, properiids
operations, and/or the relationship between
addition and subtraction; relate the strategy tc
a written method. Understand that in adding ¢
subtracting threedigit numbers, one adds or
subtracts hundreds and hundreds, tens and
tens, ones and ones; arsmetimes it is
necessary to compose or decompose tens or
hundreds.
Essential Skills and Knowledge

1 See the skills and knowledge that are

stated in the Standard.

Read and write equations in spatial
arrangements involving regrouping using the
carried numbeiindicator and cancellation
indicator.

Standard: 2.NBT.8
Mentally add 10 or 100 to a given number 10(
900, and mentally subtract 10 or 100 from a
given number 10®00.
Essential Skills and Knowledge
1 Ability to skip count from a number
by 10 and/or 100 including off the
decades
1 Ability to model using base ten

manipulatives

. Make sense of

problems and
persevere in solving
them.

. Reason abstractly and

guantitatively.

. Construct viable

arguments and
critiqgue the
reasoning of
others.

. Model with

mathematics.

. Use appropriate tools

strategically.

. Attend to precision.

. Look for and make use

of structure.

. Look for and express

regularity in repeated
reasoning.
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GRADR

DOMAIN: Number and Operations in Base Ten

Cluster

Standard

Mathematical Practices

1 Ability to recognize and use patterns
in aNemeth Braille Gode thousands
chart

Standard: 2.NBT.9
Explain why addition ansubtraction strategies
work, using place value and the properties of
operations.
Essential Skills and Knowledge
1 Ability to use the properties
(commutative property for addition,
associative property for addition, zerd
property, identity property) to
compute and to support their
explanation CCSS, Page 90, Tablg 3
1 Ability to reason mathematically and
explain why their chosen strategy
works using wordstactile graphicsof
pictures, and/orNemeth Braille Code
symbols to support their explanation

1. Make sense of problems
and persevere in solving
them.

2. Reason abstractly and
guantitatively.

3. Construct viable
arguments andcritique the
reasoning of others.

4. Model with
mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make use
of structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADR

DOMAIN: Measurement and dba

Cluster

Standard

Mathematical Practices

Measure and
estimate lengths in
standard units.

Standard: 2.MD.1
Measure the length of an object by selecting
and using appropriaterailletools such as
rulers, yardsticks, meter sticks, and measuring
tapes.
Essential Skills and Knowledge
1 Ability to measure to the nearest inch
centimeter, yard, or meter
1 Knowledge of and ability to explain
why we use standard units of
measurement instead ohon-
standard units
1 Ability to estimate before measuring
to help determine the appropriate
measurement tool and unit
1 Knowledge of the connection
between a ruler and a number line
9 Ability to measure realworld objects

Standard: 2.MD.2

Measure the lengtlof an object twice, using

length units of different lengths for the two

measurements; describe how the two

measurements relate to the size of the unit

chosen.

Essential Skills and Knowledge

1 Ability to recognize the equivalent unitg

of 12 inches = 1 fooand 100
centimeters = 1 meter as well as nen
standard equivalent measurements

Standard: 2.MD.3
Estimatelengths using units of inches, feet,
centimeters, and meters.
Essential Skills and Knowledge
1 Ability to use abenchmarkwhen
estimating
1 Ability to compare estimates to actua|
measurements

. Make sense of

problems and
persevere in solving
them.

. Reason abstractly and

guantitatively.

. Construct viable

Arguments and
critiqgue the
reasoning of
others.

Model with
mathematics.

Use appropriate tools
strategically.

. Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.

65




GRADR

DOMAIN: Measurement and dba

Cluster

Standard

Mathematical Practices

Standard: 2.MD.4

Measure to determine how much longer one

object is than another, expressing the length

differencein terms of a standard length unit.

Essential Skills and Knowledge

1 Ability to connect measurement

comparisons to subtraction (comparing
and addition (counting on)

Relate additionand
subtraction to
length.

Standard: 2.MD.5

Use addition and subtraction within 100 to sol|
word problems involving lengths that are givel
in the same units, e.qg., by usitagtile graphics
of drawings (such as drawings of rulers) and
equationsusing Nemeth Braille Code with a
symbol for the unknown number to represent
the problem

To represent unknown symbols in Nemeth
Braille Codeuse:
1 symbol of omission for guestion mark
9 doubledash forblank line
1 square shape indicator for box/square

Read andvrite equations in spatial
arrangements involving regrouping using the
carried number indicator and cancellation
indicator.
Essential Skills and Knowledge

1 Ability to develop equations to
represent word problems
Knowledge ofinverserelationships
Ability to justify the reasonableness o
their responses

1
1

. Make sense of

problems and
persevere in solving
them.

. Reasorabstractly and

guantitatively.

. Construct viable

Arguments and
critiqgue the
reasoning of
others.

Model with
mathematics.

Use appropriate tools
strategically.

. Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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GRADR

DOMAIN: Measurement and dba

Cluster

Standard

Mathematical Practices

Standard: 2.MD.6
Represent whole numbers as lengths from 0 ¢
atactile graphic ofanumber line diagram with
equally spaced points corresponding to the
numbesn MX HX XX F-yR N
number sums and differences within 100 on a
tactile graphic of aumber line diagram.
Essential Skills and Knowledge

1 Ability to locate and represent points

on a number line
1 Ability to apply knowledge of anchor

. Make sense of

problems and
persevere in solving
them.

. Reason abstractly and

guantitatively.

. Construct viable

arguments and critique
the reasoning of

points (e.g.,5, 10, 25, 50, 75) as bein¢  others.
half-way points between numerals

Work with time and | Standard: 2.MD.7

money. Tell and write timan Nemeth Braille Coden . Model with

manipulatives and tactile graphics afalog and
digital clocks to the nearest five minutes, usini
a.m. and p.m.
(SC 2)
Essential Skills and Knowledge
1 Knowledge of and ability to apply skif
counting by 5
1 Knowledge that there are 60 minutes
in a hour, 60 seconds in a minute, 24
hours in a day, 12 hours in a.m. and
12 hours in p.m., and know when a.n
and p.m. occur
1 Knowledge of the difference between
the minute and hour hands and their
purposes
1 Knowledgeof concept of quarter
hours and hakhours
1 Knowledge that there are fivaninute
intervals between each number on
the clock face

mathematics.

. Use appropriate tools

strategically.

. Attend to precision.

. Look for and make use

of structure.

. Look for and express

regularity in repeated
reasoning.
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GRADR

DOMAIN: Measurement and dba

Cluster

Standard

Mathematical Practices

Standard: 2.MD.8

Solve word problems involving dollar bills,
quarters, dimes, nickels, and pennies, using
Nemeth Braille Cod$ and ¢ symbols

appropriately.

)l

)l

Essential Skills and Knowledge

T

T

= =

Identify real coins by their size and
texture

Identify and count Nemeth Braille Code
abbreviations for money$1, qr for
quarter, dm for dime, nk for nickepn

for penny

Ability to identify both sides of
currency

Ability to count money (dollar bills,
quarters, dimes, nickels, and pennies
Ability to count mixed sets of
currency

Ability to count on

Knowledge of and ability to apply
possible strategies such as drawing
tactile graphics ofpictures, using
coins, using draille number grid,
using atactile graphic of anumber
line, usingNemeth Braille Code
symbols and/or numbers

. Make sense of

problems and
persevere in solving
them.

. Reason abstractly and

guantitatively.

. Construct viable

Arguments and
critiqgue the
reasoning of
others.

. Model with

mathematics.

. Use appropriate tools

strategically.

. Attend to precision.

. Look for and make use

of structure.

. Look for and express

regularity in repeated
reasoning.
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GRADR

DOMAIN: Measurement and dba

Cluster

Standard

Mathematical Practices

Standard: 2.MD.9
Generate measurement data by measuring
lengths of several objects to the nearest whols
unit, or by making repeated measurements of
the same object. Show the measurements by
making aine plot usingtactile graphics for the
number lineand a full braille cell for dataplots
where the horizontal scale is marked off in
whole-number units.
Essential Skills and Knowledge
1 Understand that a line plotis a
representation of data along a number
line
1 Ability to identify patterns within the
set of data and analyz what the data
represents

Represent and
interpret data.

Standard: 2.MD.10
Draw apicture graphusing a full braille cell to
represent each picturand abar graphusing
tactile drawingtools/braille writer(with single
unit scale) to represent a data set with up to
four categories. Solve simple puatgether,
take-apart, and compar@roblems using
information presented in a bar grap(SC 2)
Essential Skills and Knowledge
1 Ability to collect, sort, organize and
graph data
1 Knowledge of the elements of picture
graphs and bar graphs
1 Ability to analyze graphs, answer
gquestions about thedata, and make
decisions based on the data

. Make sense of

problems and
persevere in solving
them.

. Reason abstractly and

guantitatively.

. Construct viable

arguments and critique
the reasoningof
others.

Model with
mathematics.

Use appropriate tools
strategically.

Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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GRADR

DOMAIN: Geometry

Cluster

Standard

Mathematical Practices

Reason with shapes
and their attributes.

Standard: 2.G.1
Recognize and draw shapesing tactile
graphics andactile drawingtools having
specific attributes, such as a given number of
anglesor a given number of equéhces
Identify tactile graphics ofriangles
quadrilaterals pentagons hexagons and
cubes
Essential Skills and Knowledge
1 Ability to sort shapes by common
attributes
1 Knowledge that plane figures are
named by the number of sides
1 Knowledge and investigations include
both regular and irregular polygons.
(e.g., both equilateral and scalene
triangles)

Standard: 2.G.2
Partition amanipulative/tactile graphic
rectangle into rows and columns of sarsige
squares and count to find the total number of
them.
(SC 2)
Essential Skills and Knowledge
1 Ability to partition rectangles into
rows and columns of samsize
squares lays the foundation for the
development of multiplication, area,
and fractions
1 Ability to use concrete materials (e.g.
labeled color tiles and cubes) to
partition a rectangle
1 Ability to apply repeated addition
when counting total number of
partitions

. Make sense of

problems and
persevere in solving
them.

. Reasorabstractly and

guantitatively.

. Construct viable

Arguments and
critiqgue the
reasoning of
others.

Model with
mathematics.

Use appropriate tools
strategically.

. Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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GRADR

DOMAIN: Geometry

Cluster

Standard

Mathematical Practices

Standard: 2.G.3
Partition amanipulative/tactile graphic of
circles and rectangles into two, three, or four
equal shares, describe the shares using the
wordshalves thirds, half of, a third of, etcand
describe the whole as two halves, three thirds
four fourths. Recognize that equal shares of
identical wholes need not have the same shay
(SC 2)
Essential Skills and Knowledge
1 Ability to partition circles and
rectanglesinto equal parts lays the
foundation for the development of
fractions
1 Ability to model using concrete
materials (e.g., paper folding,
geoboards, fraction manipulatives) to
create equal shares

. Make sense of

problems and
persevere in solving
them.

. Reason abstractly and

guantitatively.

. Construct viable

Arguments and
critiqgue the
reasoning of
others.

Model with
mathematics.

Use appropriate tools
strategically.

. Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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GRADB

DOMAIN: Operations and Algebraitinking

Cluster

Standard

Mathematical Practices

Represent and solve
problems involving
multiplication and
division.

3.0A1

Interpret productsof whole numbers, e.g.,
interpret 5 x 7Nemeth Braille Code using the
multiplication crossas the total numbenf

objectdtactile graphicsan 5 groups of 7 objects
each. For example, describe a context in whic|
a total number of objects can be expressed a

X 7.
(SC, 3)
Essential Skills and Knowledge

T

Knowledge that multiplication is the
process of repeatecddition, arrays,
and/or equal groups

Ability to use concrete objectdatile
graphics ofpictures, and arrays to
represent the product as the total number
of objects

Knowledge that the product represented
by the array is equivalent to the total of
equal addends ROA9Y

Ability to apply knowledge of repeated
addition up to 5 rows and 5 columns and
partitioning, which leads to multiplication
(20A9

Knowledge that the example in Standard
30A1 can also represent the total number
of objects with 5 items in eaclof 7 groups
(Commutative Property)

. Make sense of problems

. Reason abstractly and

. Construct viable

. Model with

. Use appropriate tools

. Attend to precision.

and perseveren solving
them.

guantitatively.

arguments and
the reasoning of
others.

critique

mathematics.

strategically.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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GRADB

DOMAIN: Operations and Algebraitinking

Cluster

Standard

Mathematical Practices

3.0A.2

Interpret wholenumberquotients of whole

numbers, e.qg., interpret 56 i Nemeth Braille

Gode using the sign for division and the divisio

cageas the number of objecttactile graphics

in eachsharewhen 56 objects areartitioned

equally into 8 shares, or as a number of share

when 56 objects areartitioned into equal

shares of 8 objects eaclror example, describe

a context in which a number of shares or a

number of groups can be expressed as-86

(SC, 3)

Essential Skills and Knowledge

1 Knowledge that division is the inverse of
multiplication and the process of repeated
subtraction

1 Ability to use concrete objects to represent
the total number and represent how these
objects could be sharedqually

1 Knowledge that the quotient can either
represent the amount in each group or the
number of groups with which a total is
shared

1 Knowledge that just as multiplication is
related to repeated addition, division is
related to repeated subtraction

1. Make sense of problems

and persevere in solving
them.

. Reason abstractly and

guantitatively.

. Construct viable

arguments and  critique
the reasoning of
others.

. Model with

mathematics.

. Use appropriate tools

strategically.

. Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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GRADB

DOMAIN: Operations and Algebraitinking

Cluster

Standard

Mathematical Practices

3.0A3

Use multiplication and division within 100 to
solve word problems in situations involving
equal groupsarrays andmeasurement
guantities, e.g., by using drawinfiactile
graphicsand equations with a symbol for the
unknown number to represent the problem.

To represent unknown symbols Nemeth

Braille Codge use:
T symbol of omission for question mark

9 doubledash forblank line

9 square shapéndicatorfor box/square
Essential Skilland Knowledge

1 Ability to determine when to use
multiplication or division to solve a
given word problem situation

1 Ability to solve different types of
multiplication and division word
problems (CCSS, Page 89, Table 2)

3.0A4

Determine the unknown whole number in a
multiplication or division equation relating thre
whole numbers.For example, determine the
unknown number that makes the equation tru
in each of the equations

8x?=48, SF+3, 6x6=7?

Torepresent unknown symbols iemeth
Braille Code use:
1 symbol of omission for guestion mark
9 doubledash forblank line
1 square shapéndicatorfor box/square
Essential Skills and Knowledge
1 Ability to use concrete objects to compose

and decompose sets afumbers

1. Make sense of problems
and persevere in solving
them.

2. Reason abstractly and

quantitatively.

3. Construct viable

arguments and
critique the reasoning of
others.

4. Model with

mathematics.

5. Use appropriate tools

strategically.

6. Attend to precision.

7. Look for and make use

of structure.

8. Look for and express

regularity in repeated
reasoning.
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GRADB

DOMAIN: Operations and Algebraitinking

Cluster Standard Mathematical Practices
1 Ability to use theinverse operationas it
applies to given equation
1 Knowledge offact families
1 Ability to find the unknown in a given 1. Make sense of problems
multiplication or division equation, where and persevere in solving
the unknown is represented by a questior them.
mark, a box, or a blank line
1 Ability to solve problems that employ
different placements for the unknown and| 2. Reason abstractly and
product/quotient quantitatively.
(Examples: 5x =15 15=3x___
15+3=__ 15+__ =5 15= 5Xx__|3. Construct viable
arguments and  critique
—=15+3 3=_ +3) the reasoning of
Understand 3.0A.5 others.
properties of Applyproperties of operationsas straegies to 4. Model with
multiplication and | multiply and divideusing Nemeth Braille Gode mathematics.

the relationship
between
multiplication and
division.

for parentheses
1 1f6x4=24isknown, then4x6 =24
also khown. (Commutative property of
multiplication)
1 3x5x2canbe found by 3 x5 =15, th
15x2=30,0rby5x2=10,then 3 x]
30. (Associative property of
multiplication)
1 Knowingthat8 x5=40and 8 x2 =16
onecanfind8x7as 8 x (2= (8 x5) 4
(8 x 2) which leads to 40 + 16 = 56.
(Distributive property)
(SC3)
Essential Skills and Knowledge

1 Ability to break apart and manipulate
the numbers (lecomposingand
composingnumbers)

1 Knowledge of the properties of
multiplication includeZerg, Identity,
Commutative Associativeand
Distributive properties (CCSS, Page 9(

5. Use appropriate tools

6. Attend to precision.

7. Look for and make use

8. Look for and express

strategically.

of structure.

regularity in repeated
reasoning.
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GRADB

DOMAIN: Operations and Algebraitinking

Cluster

Standard

Mathematical Practices

Table 3

1 Knowledge that the properties of
division include the Distributive
Property, but not Commutative or
Associative.

1 Ability to understand and apply the
Properties ofOperations as opposed tc
simply naming them

1 Ability to apply the Properties of
Operations as strategies for increased
efficiency

3.0A.6
Understand division as an unknowiactor
problemusing Nemeth Braille Code. For
example, find 32 + 8 by finding thember that
makes 32 when multiplied by 8.
(SC3)
Essential Skills and Knowledge
1 Knowledge that multiplication is the
inverse operation of division
1 Ability to apply knowledge of
multiplication to solve division
problems

3. Construct viable

4. Model with

5. Use appropriate tools

Multiply and divide
within 100.

3.0A.7
Fluentlymultiply and divide within 10@sing
Nemeth Braille Code, using strategies such as
the relationship between multiplication and
division (e.g., knowing that 8 x 5 = 40, one
knows 40 + 5 = 8) or properties of operations.
By the end of Grad®, know from memory all
products of two onedigit numbers.
Essential Skills and Knowledge
1 Knowledge of multiplication and
division strategies and properties to
achieve efficient recall of facts
1 Ability to use multiple strategies to
enhance understanding
1 Ability to model the various properties

6. Attend to precision.

7. Look for and make use

8. Look for and express

using concrete materials

1. Make sense of problems
and persevere in solving
them.

2. Reason abstractly and
guantitatively.

arguments and
critique the reasoning of
others.

mathematics.

strategically.

of structure.

regularity in repeated
reasoning.
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GRADB

DOMAIN: Operations and Algebraitinking

Cluster

Standard

Mathematical Practices

Solve problems
involving the four
operations, and
identify and explain
patterns in
arithmetic.

3.0A.8

Solve twestep word problems using the four
operations. Represent these problems
Nemeth BraillegCodeusingequations with a
letter standing for the unknown quantitgnd
use of the English Letter Indicator as
appropriate Assess the reasonableness of
answers using mental computation and
estimation strategies including rounding.
Essatial Skills and Knowledge

1 Knowledge of strategies for word
problems as established for addition
and subtraction 2.0A.)

1 Ability to solve word problems that useg
whole numbers and yield whole
number solutions

1 Ability to determine what a reasonable
solution would be prior to solving the
word problem

1 Knowledge that avariablerefers to an
unknown quantity in an equation that
can be represented with any letter
20KSNJ GKIFyYy az2¢é

1 Knowledge that the letter representig
a variable takes the place of an empty
box or question mark as used to
indicate the unknown in earlier grades

1 Ability to use various strategies
applied in onestep word problems to
solve multistep word problems

1 Knowledge of and the ability to use thq
vocabulary ofequationvs. expression

1 Knowledge of and ability to apply
estimation strategiesincluding
rounding and frontend estimation, to
make sense of the solution(s)

1 Ability to apply knowledge of place
value to estimation

1. Make senseof problems
and persevere in solving
them.

2. Reason abstractly and

quantitatively.

3. Construct viable

arguments and
critique the reasoning of
others.

4. Model with

mathematics.

5. Use appropriate tools

strategically.

6. Attend to precision.

7. Look for and make use

of structure.

8. Look for and express

regularity in repeated
reasoning.
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GRADB

DOMAIN: Operations and Algebraitinking

Cluster

Standard

Mathematical Practices

1 Ability to use critical hinking skills to
determine whether an estimate or
exact answer is needed in the solution
of a word problem

3.0A.9

Identify arithmetic patterngn Nemeth Braille
Code(including patterns in the addition table ©
multiplication table), and explain them using
properties of operationsFor example, observe
that 4 times a number is always even and
explain why 4 times a number can be
decomposed into two equal addendSC 3
Essential Skills and Knowledge

1 Ability to apply knowledge of skip
counting (L.OA 5and2.NBT.2 and
SELX FAY agKeé (KS
way it does as it relates to the
properties of operations

1 Ability to investigate, discover, and
extend number patternsand explain
why they work.

1 Knowledge that subtraction and
division are notcommutativeas
addition and multiplication are

1 Knowledge of multiplication and
division properties CCSS, Page 90,
Tables 3&4

1 Ability to apply knowledge of
Properties of operatiors to explain
patterns and why they remain
consistent

. Make sense of problems

. Reason abstractly and

. Construct viable

. Model with

. Use appropriate tools

. Attend to precision.

and persevere in solving
them.

guantitatively.

arguments and
critique the reasoning of
others.

mathematics.

strategically.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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GRADB

DOMAIN: Number and Operations in Base Ten

Cluster

Standard

Mathematical Practices

Use place value
understanding and
properties of
operation to
perform multi-digit
arithmetic.

BrailleCode

3.NBT.1
Useplace value understanding to round whole
numbers to the nearest 10 or 1@&ingNemeth

Essential Skills and Knowledge

1 Knowledge of place value through
1,000 @.NBT.) to provide the
foundation for rounding whole
numbers

1 Knowledge that placevalue refers to
what a digit is worth in a number

1 Knowledge that each place in a numbg
is worth 10 times more than the place
to the right of it (The tens column is
worth 10 ones, the hundreds column i
worth 10 tens.)

1 Ability to use a variety oftrategies
when rounding (e.g.tactile graphic of
anumber line, proximity, andbraille
hundreds chart)

1 Ability to round a threedigit number
to the nearest 10 or 100

NBT.2

Fluentlyadd and subtractising Nemeth Braille
Codewithin 1000 using strategiesnd
algorithms based on place value, properties o
operations, and/or the relationship between
addition and subtractiomsing Nemeth Braille
Code.

Read equations in spatial arrangements
involving regrouping using the carried number

indicator and cancell&in indicator.(SC 3)

Essential Skills and Knowledge

1 Knowledge of and ability to apply
strategies of decomposing and

3. Construct viable

4. Model with

5. Use appropriate tools

composing numbers, partial sums,

1. Make sense of problems
and persevere in solving
them.

2. Reason abstractly and
quantitatively.

arguments and
critique the reasoning of
others.

mathematics.

strategically.

6. Attend to precision.

7. Look for and make use
of structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADB

DOMAIN: Number and Operations in Base Ten

Cluster

Standard

Mathematical Practices

M

T

3.NBT.3

Multiply one-digit whole numbers by multiples
of 10 in the range of 100 (e.g., 9 x 80, 5 x 60)
usingNemeth Braille Cod@ndstrategies basec

counting up, and counting back by
ones, tens, and hundreds

Ability to apply alternative algorithms
asappropriate

Ability to use addition and subtraction
interchangeably in computation based
on the relationship between the
operations

on place value and properties of operations.
(SC3)
Essential Skills and Knowledge

T

Ability to apply knowledge of place
value (e.g., 9 x 80 is 9 times 8 tens =
tens)

Ability to apply the Properties of
Operations(CCSS, Page 90, Tables 3
4)

3. Construct viable

4. Model with

5. Use appropriate tools

6. Attend to precision.

7. Look for and make use

8. Look for and express

1. Make sense of problems
and persevere in solving
them.

2. Reason abstractly and
quantitatively.

arguments and
critique the reasoning of
others.

mathematics.

strategically.

of structure.

regularity in repeated
reasoning.
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GRADB

DOMAIN: Number and OperationsFractions

Cluster

Standard

Mathematical Practices

Develop
understanding of
fractions as
numbers.

3.NF.1

Understand a fractiod/b as the quantity
formed by 1 part when a whole is partitioned
into b equal parts; understand a fracticb as
the quantity formed bya parts of sizel/b

Read and write simple fractiongth the
formats for using either &orizontal or diagonal
fraction barin Nemeth Braille Code.

Read simple fractions using spatial arrangem

in Nemeth Braille Code.

Essential Skills and Knowledge

1 Knowledge of the relationship
between the number of equal shares
and the size of the sharel(G.3

1 Knowledge of equal shares of circles
and rectangleslivided into or
partitioned into halves, thirds, and
fourths 2.G.3

1 Knowledge that, for example, the
fraction ¥ is formed by 1 part of a
whole which is divided into 4 equal
parts

1 Knowledge that, for example, the
fraction % is the same as ¥ + ¥4 + %4 (
parts of the whole when divided into
fourths)

1 Knowledge of the termsumerator
(the number of parts being counted)
and denominator (the total number of
equal parts in the whole)

1 Knowledge of and ability to explain
and write fractions that represent one
whole (e.qg., 4/4, 3/3)

1 Ability to identify and create fractions
of aregionand of aset, including the
use of concrete materials

1 Knowledge of the size or quantity of
the original whole when working with

fractional parts

1. Make sense of problems

and perseere in solving
them.

. Reason abstractly and

quantitatively.

. Construct viable

arguments and
critique the reasoning of
others.

. Model with

mathematics.

. Use appropriate tools

strategically.

. Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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GRADB

DOMAIN: Number and OperationsFractions

Cluster

Standard

Mathematical Practices

3.NF.2

Understand a fractioin Nemeth Baille Codeas
a number on the number line; represent
fractions on aactile graphic of aaumber line
diagram.

(SC 3)

Essential Skills and Knowledge

T

Ability to apply knowledge of whole
numbers on aactile graphic of a
number line to the understanding of
fractions on atactile graphic of a
number line

Ability to apply knowledge ofunit
fractionsto represent and compute
fractions on atactile graphic of a
number line

Knowledge of the relationship
between fractions and drision.
(Division separates a quantity into
equal parts. Fractions divide a region
or a set into equal parts)

Ability to uselinear models(e.g.,
equivalency tableén Nemeth Braille
codeand adaptedmanipulatives such
as fraction strips, fraction towers,
Cuisenaire rods) for fraction placemen
on a number line

Knowledge of the relationship
between the use of draille ruler in
measurement to the use of a ruler as ¢
number line

Knowledge that aactile graphic of a
number line does NOT have to start a
zero

Ability to identify fractions on atactile
graphicnumber line with tick marks as
well as on number lines without tick
marks

1.

Make sense of problems
and persevere in solving
them.

Reason abstractly and
quantitatively.

Construct viable
arguments and  critique
the reasoning of
others.

Model with
mathematics.

Use appropriate tools
strategically.

Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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GRADB

DOMAIN: Number and OperationsFractions

Cluster

Standard

Mathematical Practices

3.NF.2a
Represent a fractiof/b in Nemeth Braille Code
on atactile graphimumber line diagram by
defining the interval fran O to 1 as the whole
and partitioning it intob equal parts. Recogniz;
that each part has sizbb and that the
endpoint of the part based at O locates the
number1/b on the number line.
(SC3)
Essential Skills and Knowledge
1 Knowledge of the meaning dhe
parts of a fraction (numerator and
denominator)
1 Knowledge of fraction 1/b as the unit
fraction of the whole.
1 Knowledge that when the denominatol
is 4, each space between the tick mar|
on a number line is Ya.

3.NF.2b
Represent a fractioa/b in Nemeth Braille Code
on atactile graphic of aumber line diagram by
marking offa lengths ofl/b from 0. Recognize
that the resulting interval has sizéb and that
its endpoint locates the numbex/b on the
number line.
(SC3)

Essential Skills annowledge

1 Knowledge that when counting parts of
a whole, the numerator consecutively
changes but the denominator stays the
same. (Example: 1/4, 2/4, 3/4, 4/4 or
1)

1 Ability to explain, for example, that
whenais 2 andbis 4, the fraction 2/4
on a numberline would be the second
tick mark from zero or wherais 3 andb
is 4, the fraction % on a number line
would be the third tick mark from zero.

2. Reason abstractly and

3. Construct viable

4. Model with

1. Make sense of problems
and persevere in solving
them.

quantitatively.

arguments and  critique
the reasoning of
others.

mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make use
of structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADB

DOMAIN: Number and OperationsFractions

Cluster

Standard

Mathematical Practices

3.NF.3
Explain equivalence of fractioms Nemeth

Braille Coden special cases, and compare

fractions byreasoning about their size.

1. Make sense of problems
and persevere in solving

Essential Skills and Knowledge

T

Ability to use concrete manipulatives
andtactile graphicsof visual models to
explain reasoning about fractions
Knowledge that equivalent fractions
are ways of describing the same
amount by usingdifferent-sized
fractional parts. (e.g., 1/2 is the same
as 2/4 or 3/6 or 4/8)

Ability to use a variety of models when
investigating equivalent fractions (e.g.
tactile graphic of anumber line,
Cuisenaire rods, fraction towers,
fraction circles, equivalace table,
fraction strips)

Ability to relate equivalency to
fractions of a region or fractions of a
set

Ability to use benchmarks of 0, % and
comparing fractions

Knowledge of and experience with
fractional number sense to lay
foundation for manipulating,
comparing, finding equivalent
fractions, etc.

. Reason abstractly and

. Construct viable

. Model with

. Useappropriate tools

. Attend to precision.

them.

quantitatively.

arguments and critique
the reasoning of
others.

mathematics.

strategically.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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GRADB

DOMAIN: Number and OperationsFractions

Cluster

Standard

Mathematical Practices

3.NF.3a

Represent two fractionsr Nemeth Braille Code
as equivalent (equal) if they are the same siz€
or the same point on the number line a tactile
graphic

Essential Skills annowledge

1 Ability to describe the same amount by
using differentsized fractional parts.
(e.g., %2 is the same as 2/4 or 3/6 or
4/8)

1 Ability to usetactile graphics of
number lines as well as fractions of a
set or fractions of a region to model
equivalentfractions

1 Ability to use a variety of models to
investigate relationships of
equivalency

3.NF.3b

Recognize and generate simple equivalent
fractions, e.g., ¥2 = 2/4, 4/6 = 2/33ing Nemeth
Braille Code Explain why the fractions are
equivalent, e.g., bysing atactile graphic oh
visual fraction model.

Essential Skills and Knowledge

1 Ability to describe the same amount by
using differentsized fractional parts.
(e.q., %2 is the same as 2/4 or 3/6 or
4/8)

1 Ability to use fraction models (e.g.,
fraction towers, fraction strips) to
justify understanding of equivalent
fractions

1. Make sense of problems
and persevere in solving
them.

2. Reason abstractly and
quantitatively.

3. Construct viable
arguments and critique
the reasoning of
others.

4. Model with
mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make use
of structure.

8. Look for and express
regularity in repeated
reasoning.

85



GRADB

DOMAIN: Number and OperationsFractions

Cluster

Standard

Mathematical Practices

3.NF.3c

Express whole numbers as fractiarsng
Nemeth Braille Codeand recognize fractions
that are equivalent to whole numbers.
Examples: Express 3 in the form 3 = 3/1;
recognize that 6/1 = 6; locate 4/4 and 1 at the
same point of a number line diagram.
Essential Skills and Knowledge

1 Knowledge of the denominator athe
number of parts that a whole is divided
into in order to explain why a
denominator of 1 indicates whole

3.NF.3d

Using Nemeth Braille Codegmpare two
fractions with the same numerator or the sam|
denominator by reasoning about their size.
Recognize¢hat comparisons are valid only whe
the two fractions refer to the same whole.
Record the results of comparisons with the
Nemeth Braille Codsymbols >, =, or <, and
justify the conclusions, e.g., by usintpatile
graphicof avisual fraction model.

Esential Skills and Knowledge

1 Ability to use benchmarks of 0, ¥2 and
to explain relative value of fractions

1 Knowledge that as the denominator
increases the size of the part decreast

1 Knowledge that when comparing
fractions the whole must be the same

1 Ability to use a variety of models wher
comparing fractions (e.gtactile
graphic of anumber line,braille
equivalence table, and manipulatives
such as Cuisenaire rods, fraction

towers, fraction circles, fraction strips)

Make sense of
problems and
persevere in solving
them.

Reason abstractly and
quantitatively.

Construct viable
arguments and
critique the reasoning
of others.

Model with
mathematics.

Use appropriate tools
strategically.

6. Attend to precision.

7.

Look for and make use
of structure.

. Look for and express

regularity in repeated
reasoning.
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GRADB

Domain: Measurement and Data

Cluster

Standard

Mathematical Practices

Solve problems
involving
measurement and
estimation of
intervals of time,
liquid volumes, and
masses of objects

3.MD.1

Tell and write timan Nemeth Braille Codi®
the nearest minuteon a tactile graphic od
clockand measure time intervals in minutes.
Solve word problems involving addition and

subtraction of time intervals in minutes, e.g.,

representing the problem on a number line

diagram.

Essential Skills and Knowledge

T

T

Ability to tell time to the neaest 5
minute interval 2.MD.7)

Ability to tell time to the nearest
minute in a.m. and p.m.

Ability to measure time intervals in
minutes

Ability to solve time problems by
using the number line model as
opposed to an algorithm

Ability to initially add minutes in
order to find the end time followed
by working backwards to find start
time

Ability to find the elapsed time of an
event

Ability to relate fractions and time
(1/4 with quarter hour, %2 with half
past the hour)

Ability to find start time, end time,
or elapsed time

1. Make sense of problems

. Reason abstractly and

. Construct viable

. Model with

. Use appropriate tools

. Attend to precision.

and persevere in solving
them.

quantitatively.

arguments and critique
the reasoning of
others.

mathematics.

strategically.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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GRADB

DOMAIN: Number and OperationsFractions

Cluster

Standard

Mathematical Practices

Solve problems
involving
measurement and
estimation of
intervals of time,
liquid volumes, and
masses of objects

3.MD.2
Measure and estimate liquid volumes and
masses of objects using standard units of gra
(9), kilograms kg), and liters (I). Add, subtract
multiply, or divide to solve onstep word
problems involving masses or volumes that at
given in the same units, @, by usindactile
graphics ofirawings (such as a beaker with a
measurement scale) to represent the problem
Essential Skills and Knowledge

1 See the skills and knowledge that are

stated in the Standard.

Represent and
interpret data.

3.MD.3
Draw ascaled picture grapland ascaled bar
graphusing Nemeth Braille Code and tactile
drawing tooldo represent a dataet with
several categories. Solve erand two-step
GK2¢g YIye Y2NBE tYRa§
problems using information presented in scale
bar graphs.For example, draw a bar graph in
which each square in the bar graph might
represent 5 pet$SC, 3)
Essential Skills and Knowledge
T Yy2gt SRIS (KI G GK
referring to interval on the scale and
that not all graphs will include a
Galdz- NEB¢ odzi | f €
intervals
1 Ability to apply experience with
constructing and analyzing sini,
single-unit scaled bar and picture
graphs (pictograph) with no more than
4 categoriesZ.MD.10.

1. Make sense of problems
and persevere in solving
them.

2. Reason abstractly and

quantitatively.

3. Construct viable

arguments and critique
the reasoning of others.

4. Model with

mathematics.

5. Use appropriate tools

strategically.

6. Attend to precision.

7. Look for and make use

of structure.

8. Look for and express

regularity in repeated
reasoning.
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GRADB

DOMAIN: Number and OperationsFractions

Cluster

Standard

Mathematical Practices

Represent and
interpret data.

1 Knowledge of increased scale and
intervals (moving to graphs
representing more than one item and
the intervals representing 2, 5, 10 on
the graph, etc.) and expanding to ore
step and twostep problemsolving
with given data

1 Knowledge that the interval ofcale is
the amount from one tick mark to the
next along the axis and that the scale
would be determined based on the
values being represented in the data

1 Knowledge of and ability to connect
understanding of locating points on a
number line with locating @ints
between intervals on a given axis.
(e.q., if given a scale counting by 5s
students would need to be able to
estimate the location of 13 between
intervals of 10 and 15.)

1 Ability to apply the information in the
Key when interpreting fractions of a
symbol on a picture graplby using the
symbol to representative a half picture

(dots 4, 5, 6)

3.MD.4
Generate measurement data by measuring
lengths usingpraille rulers marked with halves
and fourths of an inch. Show the data by
making aactile graphic of ane plot where the
horizontal scale is marked off in appropriate
units ¢ whole numbers, halves, or quarters.
Essential Skills and Knowledge
1 Ability to apply prior experience with
the measurement of lengths being
marked and recorded otline plots to
the nearest whole unit 8.NF.3

3. Construct viable

4. Model with

5. Use appropriate tools

6. Attend to precision.

7. Look for and make use

8. Look for and express

1. Make sense of problems
and persevere in solving
them.

2. Reason abstractly and
quantitatively.

arguments and critique
the reasoning of others.

mathematics.

strategically.

of structure.

regularity in repeated
reasoning.
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GRADB

DOMAIN: Number and OperationsFractions

Cluster Standard Mathematical Practices

_ 3.MD.5
Geometric Recognizareaas an attribute ofactile . Makesense of problems
measurement: graphics oplane figures and understand

understand and
relate multiplication
and addition
concepts of area

concept of area measuremeniSC 3)
Essential Skills and Knowledge
1 Ability to apply experience with
partitioning rectangles into rows and
columns to count the squares within
(2.0A9
1 Knowledge that area is the measure o
total square units inside a region or
how many square units it takes to
cover a region

3.MD.5a

! aljda NB 6AGK &AARS f |
dljdz NBZ¢ A& alAR G2 |
area, and can be used to measure aiea

tactile graphic
Essential Skills and Knowledge

1 See the skills and knowledge that are
stated in the Standard.

3.MD.5b
Atactile graphic of glane figure which can be
covered without gaps or overlaps byunit
squares is said to have an areanafquare units.
(SC3)
Essential Skills and Knowledge

1 See the skills and knowledge that are

stated in the Standard.

. Reason abstractly and

. Construct viable

. Model with

. Use appropriate tools

. Attend to precision.

and persevere in solving
them.

guantitatively.

arguments and critique
the reasoning of others.

mathematics.

strategically.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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GRADB

Domain: Measuremenand Data

Cluster Standard Mathematical Practices
Geometric 3.MD.6 1. Make sense of problems
measurement: Measure areaf atactile graphidy counting and persevere in solving

understand and
relate
multiplication
and to addition
concepts of area

unit squares (square cm, square m, square in.
square ft., and improvised units).
(SC3)
Essential Skills and Knowledge
1 Ability to use manipulatives anddsual
tactual models to calculate area

3.MD.7
Relate area to the operations ofultiplication
and additionusing Nemeth Braille Code and
tactile graphics
(SC3)
Essential Skills and Knowledge
1 Ability to explain the relationship of
multiplication arrays and area
(3.0A3

3MD.7a

Find the area of gactile graphic of aectangle
with whole-number side lengths byiing it, and
show that the area is the same as would be
found by multiplying the side lengths.
Essential Skills and Knowledge

1 Ability to justify the understanding of
area by comparing tiling and
counting withrepeated
addition/multiplication

them.

2. Reason abstractly and
guantitatively.

3. Construct viable
arguments and critique
the reasoning of others.

4. Model with mathematics.

5. Useappropriate tools
strategically.

6. Attend to precision.

7. Look for and make use of
structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADB

Domain: Measurement and Data

Cluster

Standard

Mathematical Practices

3.MD.7b
Multiply side lengths to find areas tdctile
graphics ofectangles with wholenumber side
lengths in the context of solving real world and
mathematical problems, and represent whele
number products as rectangular areas in
mathematical reasoning.
Essental Skills and Knowledge

1 Ability to apply the formula for area

of a rectangle to solve word
problems

3.MD.7c

Use tiling to show in a concrete case that the
area of a rectangle with wholeumber side
lengthsa andb + cis the sum of x banda x c
Usetactile area models to represent the
distributive property in mathematical reasoning
Essential Skills and Knowledge

1 Ability to construct rectangles on grig
paper and decompose them by
cutting them up orlabelingeslo+
codingthem to investigate area

1 Ability to use a pictorial model of the
distributive property to solve area
word problems

1 Knowledge that, for example, when
working with a rectangle with side
lengths of 7units by 8units, lea
represent 7 ando+crepresent a
decomposition of 8 (e.g. 5+3, 6+2,
4+4, 7+1, etc.) In other words, 7x8 i
the same as (7x2)+(7x6)

1. Make sense of problems
and persevere in solving
them.

2. Reason abstractly and
guantitatively.

3. Construct viable
arguments and critique
the reasoning of others.

4. Model with mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make use of
structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADB

Domain: Measurement and Data

Cluster Standard Mathematical Practices
3.MD.7d 1. Make sense of problems
Recognize area as additive. Find aredaatfle and persevere in solving
graphics ofectilinear figures by decomposing them.
them into nonoverlapping rectangles and
adding the areas of the neaverlapping parts, . Reason abstractly and
applying this technique to solve real world quantitatively.
problems.
Recognize the tactile representation of a right | Construct viable "
arguments and critique
angle. the reasoning of others.
Essential Skills and Knowledge
1 This is an extension &.MD.7¢ . Model with mathematics.
Knowledge thatrectilinear figures
refer to any polygon with all right
angles
Geometric 3.MD.8
measurement: Solve real world and mathematical problems . Use appropriate tools
recognize involvingperimetersof polygons, including strategically.

perimeter as an
attribute of plane
figures and
distinguish
betweenlinear
and area
measures.

finding the perimeter given the side lengths,
finding an unknown side length, and exhibiting
rectangles with the same perimeter and éifént
areas or with the same area and different
perimeters.
Students will use tactile graphics of polygons
when provided in print.
Essential Skills and Knowledge
1 Knowledge that the perimeter is the
distance around a region
1 Ability to use manipulatives and
tactile graphicgvisual models to find
the perimeter of a polygon
1 Ability to apply a variety of strategieg
to find the perimeter of a polygon
1 Ability to explain and model the
relationship between area and
perimeter using concrete materials

(e.g., color tiles and geoboards).

. Attend to precision.

. Look for and make use of

structure.

8. Lookfor and express

regularity in rep
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GRADB

Domain: Geometry

Cluster Standard Mathematical Practices
Reason with 3.G.1 . Make sense of problems
shapes and their | Understand that shapes in different categories and persevere in solving
attributes (e.g., rhombuses, rectangles, and others) may them.

share attributes (e.g., having four sides), and
that the shared attributes can define a larger
category (e.g., quadrilaterals). Recogrieile
graphics ofhombuses, rectangles, and square
as examples of quadrilaterals, and draw
examples of quadrilaterals that do not belong
any of these subcategoriesing tactile tools
(SC3)

Essential Skills and Knowledge

1 Ability to compare and sort
polygons based otheir attributes,
extending beyond the number of
sides 2.G.)

1 Ability to explain why two polygons
are alike or why they are different
based on their attributes

3.G.2

Partition shapes into parts with equal areas.
Express the area of each part as a @maittion
of the wholeusing Nemeth Braille codd~or
example, partition a shape into 4 parts with
equal area, and describe the area of each par
as ¥ f the area of the shape.
(SC3)

Essential Skills and Knowledge

1 Knowledge that this is a geometry
applicaton of unit fractions (3.NF.2)
and ability to make use of unit
fraction understanding.

1 Ability to use concrete materials to
divide shapes into equal areas (e.g.
pattern blocks , color tiles,
geoboards)

. Reason abstractly and

. Construct viable

. Model with mathematics.

. Use appropriate tools

. Attend to precision.

quantitatively.

arguments and critique the
reasoning of others.

strategically.

Look for and make use of
structure.

Look for and express
regularity in repeated
reasoning.
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GRADE 4

DOMAIN: Operations and Algebraic Thinking

Cluster

Standard

Mathematical Practices

Use the four
operations with
whole numbers to
solve problems.

4.0A.1
Interpret a multiplication equation as a
comparison, e.g., interpret 35=5x 7 as a
statement that 35 is 5 times as many as 7 an
times as many as 5. Represent verbal
statements ofnultiplicative comparisonsas
multiplicationequationsusing Nemeth Braille
Gode.
Essential Skills and Knowledge
1 Knowledge of and ability to apply
understanding of multiplication as
repeated addition QOAD =~ | a
3 NP dzLJBOA3, ard thé
Commutative Property 3OA9

4.0A.2
Multiply or divide to solve word problems
involvingmultiplicative comparison e.g., by
usingtactile graphicsof drawings and
equationsusing Nemeth Braille Code with a
symbol for the unknown number to represent
the problem, distinguishing multiplicative
comparison fromadditive comparison
Essential Skills and Knowledge
1 Ability to solve various types of
problems involving multiplication
and division CCSS, Pa@9, Table 2
through initial use of concrete
materials and pictures, leading to the
use of equations as a tool in solution

4.0A.3

Solve multistep word problems posed with
whole numbers and having wheleumber
answers using the four operations, including
problems in which remainders must be
interpreted using Nemeth Braille Gode.
Represent these problems using equations
with a letter standing for the unknown

guantity. Assess the reasonableness of

. Make sense of problems

and persevere in solving
them.

. Reason abstractly and

guantitatively.

. Construct viable

arguments and critique
the reasoning of

others.
4. Model with mathematics.

5. Use appropriate tools

strategically.

. Attend to precision.

. Look for and make use of

structure.

. Look for and express

regularity in repeated
reasoning.
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GRADE 4

DOMAIN: Operations and Algebraic Thinking

Cluster

Standard

Mathematical Practices

answers using mental computation and
estimation strategiesncluding rounding.
Essential Skills and Knowledge
1 Ability to apply knowledge of
addition, subtraction, multiplication,
and/or division appropriately to
solve multistep word problems
through the use of equations
1 Ability to put the remainder in a
divisionword problem in context and
interpret it appropriately to
determine if it should be discarded,
replaced with the next highest whole
number answer, or used as the
answer to the question

Write the Nemeth Braille Code symbol for
remainder in the correct format in a division

problem

Gain familiarity
with factors and
multiples.

4.0A.4
Find allfactor pairsfor a whole number in the
range :100using Nemeth Braille Code.
Recognize that a whole number israltiple of
each of its factors. Determine whether a give
whole number in the range-100 is a multiple
of a given onaligit number. Determine
whether a given whole number in the range ¢
1-100 isprime or composite (SC 4)
Essential Skills and Knowledge
1 Knowledge of multiplication as array
and its connection to area of
rectangles to determine factor pairs
1 Knowledge of and ability to apply
multiplication facts to determine
multiples of onedigit numbers
1 Ability to apply knowledge of basic
multiplication facts to determine if
products are prime or composite by
determining all possible factor
combinations for specific products

1. Make sense of problems
and persevere in solving
them.

2. Reason abstractly and
guantitatively.

3. Construct viable
arguments and
critique the
reasoning of
others.

4. Model with
mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make use
of structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADE 4

DOMAIN: Operations and Algebraic Thinking

Cluster

Standard

Mathematical Practices

Generate and
analyze patterns.

4.0A5
Generate a number or shape pattern that
follows a given rule. ldentifypparent
featuresof the pattern that were not explicit
in the rule itself. For example, given the rule
! RR oé¢ YR GKS adlN
terms in the resulting sequence aolserve
that the terms appear to alternate between
odd and even numbers. Explain informally w
the numbers will continue to alternate in this
way.
(SC 4)
Essential Skills and Knowledge
1 Ability to apply knowledge of
Growing PatternssersusRepeating
Patternsusing either numbers or
shapes

. Make sense of problems

and persevere in solving
them.

. Reason abstractly and

guantitatively.

. Construct viable

arguments anccritique
the reasoning of others.

Model with mathematics.

Use appropriate tools
strategically.

. Attend to precision.

Look for and make use of
structure.

Look for and express
regularity in repeated
reasoning.
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GRADE 4

DOMAIN: Number and Operation in Base Ten

Cluster

Standard

Mathematical Practices

Generalize place
value
understanding for
multi-digit whole
numbers.

4.NBT.1
Recognize that in Hemeth Braille Codmulti-
digit whole number, a digit in one place
represents ten times what it represesin the
place to its right.For example, recognize that
700 + 70 = 10 by applying conceptsbfce
valueand division.
(SC 4)
Essential Skills and Knowledge
1 Knowledgeof place value from prior
grades 2.NBT.14, 3.NBT.3
1 Knowledge of place value with wholg
numbers less than or equal to one
million

4.NBT.2
Read and write muldigit whole numbers
using Nemeth Braille Codssingbaseten
numerals number namesandexpanded
form. Compare two mukdigit numbers based
on meanings of the digits in each place, usin
Nemeth Braille Code fot, =, and < symbols to
record the results of comparisons.
(SC 4)
Essential Skills and Knowledge

1 See the skills and knowledge thate

stated in the Standard.

4.NBT.3

Useplace valueunderstanding to rouncnulti-
digit whole numbersto any place.

Essential Skills and Knowledge

See the skills and knowledge that are stated
the Standard.

. Make sense of problems

and persevere irsolving
them.

. Reason abstractly and

guantitatively.

. Construct viable

arguments anccritique
the reasoning of others.

. Model with mathematics.

. Use appropriate tools

strategically.

. Attend to precision.

. Look for and make use of

structure.

. Look for and express

regularity in repeated
reasoning.

98




GRADE 4

DOMAIN: Number and Operation in Base Ten

Cluster

Standard

Mathematical Practices

Use place value
understanding
and properties of
operations to
perform multi-
digit arithmetic.

4.NBT.4
Fluentlyadd and subtract muHdigit whole numbers
using the standard algorithim Nemeth Braille Code
Essential Skills and Knowledge
1 Knowledge of various types of algorithms
(CCSS, Page 88, Table 1)
1 Ability to apply astandard algorithmin
both addition and subtraction problems
4.NBT.5
Multiply a whole number of up to four digits by a
one-digit whole number, and multiply two twdigit
numbers, usindgNemeth Braille Code arstrategies
based on place value and theoperties of
operations. lllustrate and explain the calculation b
usingequations tactile graphics ofectangular
arrays and/orarea models
Essential Skills and Knowledge
1 Knowledge of the use of arrays area
models for multiplication 3.MD.6&
3.MD.7)
1 Knowledge of andhbility to apply the
Properties of Operations@CSS, Page 90,
Table 3
4.NBT.6
Find wholenumber quotients and remainders with
up to fourdigit dividends and onéigit divisors,
using strategies based on place value, the propert
of operations, and/othe relationship between
multiplication and divisiomsing Nemeth Braille
Code and formatting for remainderllustrate and
explain the calculation by using equations,
rectangular arrays, and/or area models.
Essential Skills and Knowledge
1 Ability to apply knowledge of
multiplication and division within 100
(3.0A.)
1 Ability to usearraysandarea modelsfor
multiplication and division 8.MD.6&
3.MD.7).
1 Knowledge of and ability to apply the
Properties of Operations@CSS, Page 90
Table

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly ang
guantitatively.

3. Construct viable

arguments and
critiqgue thereasoning
of others.

4. Model with

mathematics.

5. Use appropriate tools

strategically.

6. Attend to precision.

7. Look for and make

use of structure.

8. Look for and express

regularity in repeated
reasoning.
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GRADE 4

DOMAIN: Number and OperatiorgsFractions

Cluster

Standard

Mathematical Practices

Extend
understanding of
fraction
equivalence and
ordering.

4.NF.1
Explain why a fractioa/b is equivalent to a
fraction (n x a)/(n x bpy using visual fraction
models, with attention to how the number and
size of the parts differ even though the two
fractions themselves are the same size. Use t
principle to recognize and generatgjuivalent
fractions.
Essential Skills and Knowledge
1 Ability to use concrete materials to
model fraction number concepts and
values
1 Knowledge of and ability to generate
simple equivalent fractions3NF3h

4.NF.2
Compare two fractiongn Nemeth Braille Code
with different numerators and different
denominators, e.g., by creating common
denominators or numerators, or by comparing
a benchmark fraction such as ¥2. Recognize tf
comparisons are valid only when the two
fractions refer to the same whole. Recdhe
results of comparisons witNemeth Braille Code
symbols >, =, <, and justify the conclusions, e.
by using avisual fraction model (SC 4)
Essential Skills and Knowledge
1 Ability to apply knowledge factors
(40A9 to the strategies used to
determine equivalent fractions as well
as ordering fractions
1 Ability to apply reasoning such as
5/20 <1 /2 because 5 is not half of 20
1 Ability to compare unlike fractions as
stated in this Standard lays the
foundation for knowledge of strategies|

. Make sense of problems

. Reason abstractly and

. Construct viable

. Attend to precision.

such & finding the Least Common

and persevere in solving
them.

guantitatively.

arguments and
critique the
reasoning of
others.

Model with
mathematics.

Use appropriate tools
strategically.

Look for and make use of
structure.

Look for and express
regularity in repeated
reasoning.
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GRADE 4

DOMAIN: Number and OperationsFractions

Cluster

Standard

Mathematical Practices

Build fractions
from unit fractions
by applying and
extending
previous
understandings of
operations on
whole numbers

Multiple or the Greatest Common
Factor

4.NF.3
Understand a fractiom/b with a > 1las a sum of
fractions1/b using Nemeth Braille Code
Essential Skills and Knowledge
1 See 4NF3dNF3d for the skills and
knowledge that are neededor this
Standard.

. Make sense of problems

. Reason abstractly and

. Construct viable

4.NF.3a
Understand addition and subtraction of fractior]
using Nemeth Braille Codes joining and
separating parts referring to the same whole
Essential Skills and Knowledge

1 Ability to use concrete and/otactile
graphics ofpictorial tools to add and
subtract fractions with like
denominators

1 Knowledge that the numerator tells
how many parts of the whole we are
counting and the denominator tells
how many total parts there aren all

1 Knowledge that when counting parts
of a whole, the numerator
consecutively changes, the
denominator stays the same
(Example, 1/4, 2/4, 3/4, 4/4 or 1)

1 Ability to use manipulatives to
demonstrate that the denominator
does not change when adding or
subtracting fractions with like
denominators

1 Ability to represent the addition and
subtraction of fractions using concretg
materials, pictures, numbers, and
words

. Attend to precision.

and persevere in solving
them.

guantitatively.

arguments and
critigue thereasoning of
others.

Model with
mathematics.

Use appropriate tools
strategically.

Look for and make use o]
structure.

Look for and express
regularity in repeated
reasoning.
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GRADE 4

DOMAIN: Number and OperationsFractions

Cluster

Standard

Mathematical Practices

4.NF.3b
Decomposea fraction into a sum of fractions
with the same denominator in more than one
way, recordingeach decomposition as an
equationin Nemeth Braille Gode. Justify
decompositions, e.g., by using a visual fraction
model. Examples: 3/8 =1/8 + 1/8 + 1/8; 343
1/8+2/8;21/8=1+1+1/8;21/8=28/8 + 8/8
1/8.
Essential Skills and Knowledge
1 Ability to represent a whole number
as a fraction (e.g.. 1 =7/7, 8/8, etc)
1 Ability to decompose fractions greate
than one into whole numbers and
fractional parts (NF3c)

4.NF.3c
Add and subtract mixed numbers with like
denominators, e.g., by replacing each mixed
number with an equivalent fraction, and/or by
usingNemeth Braille Code, properties of
operationsand the relationship between
addition and subtraction.
(SCH)
Essential Skills and Knowledge
1 Ability to change a mixed number intqg
an improper fraction
1 Ability to add mixed numbers using a
strategy such as adding fractions
together and then adding the whole
numbers together
1 Ability to subtract mixed numbers
usinga strategy such as replacing ea
mixed number with an equivalent
fraction and then subtracting

. Make sense of problems

. Reason abstractly and

. Construct viable

. Model with

. Use appropriate tools

. Attend to precision.

. Look for and make use of

. Look for and express

and persevere in solving
them.

guantitatively.

arguments and
critique the
reasoning of
others.

mathematics.

strategically.

structure.

regularity in repeated
reasoning.
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GRADE 4

DOMAIN: Number and OperationsFractions

Cluster

Standard

Mathematical Practices

4.NF.3d
Solve word problems involving addition and
subtraction of fractions referring to the same
whole and having like denominators, e.g., by
usingtactile representationsvisual fraction
models and equations Nemeth Braille Code to
represent the problem.
Essential Skills and Knowledge
1 Ability to apply the understanding
that the numerator tells us how many
parts of the whole we are counting
and thedenominator tells us how
many total parts there are

4.NF.4
Apply and extend previous understandings of
multiplication to multiply a fraction by a whole
numberusing Nemeth Braille Gode.
Essential Skills and Knowledge
1 Ability to use concrete materials to
model multiplication of fractions
1 Knowledge that when multiplying a
whole number by a fraction, you are
finding that fractional part of the
whole number (e.g.: ¥4 x 24 is the
same as %f 24
1 Ability to connect the multiplication of
fractions to the repeaed addition of
fractions (e.g.: 4x2/4=2/4 +2/4 +
2/4 + 2/4)

. Make sense of problems

. Reason abstractly and

. Construct viable

. Model with

. Use appropriate tools

. Attend to precision.

. Look for and make use of

. Look for and express

and persevere in solving
them.

guantitatively.

arguments andcritique
the reasoning of
others.

mathematics.

strategically.

structure.

regularity in repeated
reasoning.
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GRADE 4

DOMAIN: Number and OperationsFractions

Cluster

Standard

Mathematical Practices

4.NF.4a
Understand a fractiom/b as a multiple ofl/b.
For example, usetactile graphicgvisual
fraction model to represent 5/4 as the product
5 x (1/4), recording the conclusibg the
equation 5/4 =5 x (1/4h NemethBraille Gode.
Essential Skills and Knowledge
1 Ability to apply the concept of a unit
fraction in relationship to amultiple
of that fraction (e.qg.: 1/4 is the unit
fraction of fourths)

4.NF.4b
Understand a multiple ad/b as a multiple of
1/b, and use this understanding to multiply a
fraction by a whole number~or example, use a
visual fraction model to express 82(5) as 6 x
(1/5), recognizing this product as 6/5. (In gene
n x (a/b) = (n x a)/busingNemeth Braille Code.
Essential Skills and Knowledge

1 Knowledge that 3 x 2/5 = 3 groups of

2/5 or 2/5 + 2/5 +2/5

. Make sense of problems

. Reason abstractly and

. Construct viable

. Model with

. Use appropriate tools

. Attend to precision.

. Look for and make use of

. Look for and express

and perseverdn solving
them.

guantitatively.

arguments and
critigue thereasoning of
others.

mathematics.

strategically.

structure.

regularity in repeated
reasoning.
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GRADE 4

DOMAIN: Number and OperationsFractions

Cluster Standard Mathematical Practices
4.NF.4c . Make sense of problems
Solve word problems involving multiplication ol and persevere in solving
fraction by a whole number, e.g., by usitagtile them.
graphicdvisual fraction models and equatioims
Nemeth Braille Codto represent the problem. . Reason abstractly and
For example, if a person at a party will eat 3/8 guantitatively.
apound of roast beef, and there will be 5 peop
at the party, how many pounds of roast beef w| 3. Construct viable
be needed? Between what two whole number arguments anccritique
does your answer lie? the
Essential Skills and Knowledge reasoning of
1 Ability to apply knowledge of others.

multiplication of fractions by awvhole

number to a variety of real life . Model with

problem situations mathematics.

Understand 4.NF.5

decimal notation
for fractions, and
compare decimal
fractions.

Express a fractiom Nemeth Braille Codeith
denominator 10 as anquivalent fractionwith
denominator 100, and use this technique to ad
two fractions with respective denominators 10
and 100.For example, express 3/10 as 30/100
and add 3/10 + 4/100 = 34/100.
(SC 4)
Essential Skills and Knowledge
1 Knowledge of this Standard provides
foundation for the relationship
between fractions and decimals

4.NF.6
Use decimal notation for fractiorie Nemeth
Braille Codevith denominators 10 and 10C-or
example, rewrite 0.62 as 62/100; describe a
length as 0.62 meters; locate 0.62 on a numbe
linein Nemeth Braille Coddiagramm.
(SC 4)
Essential Skills and Knowledge

1 See the skills and knowledge that arg

stated in the Standard.

. Use appropriate tools

strategically.

. Attend to precision.

. Look for and make use of

structure.

. Look for and express

regularity in repeated
reasoning.
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GRADE 4

DOMAIN: Number and OperationsFractions

Cluster

Standard

Mathematical Practices

4.NF.7
Compare two decimals to hundredths by
reasoning about their size. Recognize that
comparisons are valid only when the two
decimals refer to the same whole. Record the
results of comparisons Nemeth Braille Code
with the symbols >, =, <, and justify the
conclusions, e.g., by usindatile graphicvisual
model.
Essential Skills and Knowledge
1 Ability to apply knowledge of place
value as a strategy to compare
decimals

3. Construct viable

4. Model with

5. Use appropriate tools

6. Attend to precision.

7. Look for and make use

8. Look for and express

1. Make sense of problems
and persevere in solving
them.

2. Reason abstractly and

guantitatively.

arguments and critique
the reasoning of others.

mathematics.

strategically.

of structure.

regularity in repeated
reasoning.
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GRADE 4

DOMAIN: Measurement and Data

Cluster

Standard

Mathematical Practices

Solve problems
involving
measurement and
conversion of
measurements for
a larger unitto a
smaller unit.

4.MD.1

Know relative sizes of measurement units with
one system of units including km, m, cm, kg, g
Ib, oz.; I, ml; hr, min, sec. Within a singystem
of measurement, express measurements in a
larger unit in terms of a smaller unit. Record
measurement equivalents in a ta@lumn table
in Nemeth Braille CodeFor example, know that
1 ftis 12 times as long as 1 in. Express the lel
of a 4 ftsnake as 48 in. Generate a conversior
table for feet and inches listing the number pai
OMX MHUZX OHZXZ HNOUZXZ o0ZX
(SC4)

Reada braille table that contains top/bottom
box lines, line after heading, and guide dots.
Essential Skills and Knowledge
1 Knowledge of capacity units should
also include cups, pints, quarts, and
gallons.
1 Knowledge of length units should alsq
include inches, feet, and yards.
1 Ability to usetactile graphics/visual
aidswith conversion of measurement

4.MD.2
Use the four operations to solve word problem;
involving distances, intervals of time, liquid
volumes, masses of objects, and money,
including problems involving simple fractions o
decimals, and problems that require expressin
measurements given in a lagunit in terms of a
smaller unit. Expres&quations solutions, and
written responsesn Nemeth Braille Code
Represent measurement quantities usitagtile
diagramssuch as Nemeth Braille Codaumber
lines diagramdghat featuresa measurement

. Make sense of problems

. Reason abstractly and

. Constructviable

. Attend to precision.

scale.

and persevere in solving
them.

guantitatively.

arguments and
critique the
reasoning of
others.

Model with
mathematics.

Use appropriate tools
strategically.

Look for and make use of
structure.

Look for and express
regularity in repeated
reasoning.
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GRADE 4

DOMAIN: Measurement and Data

Cluster

Standard

Mathematical Practices

Essential Skills and Knowledge
1 Ability to usetactile graphics oWisual
aids with conversion of measurement
1 Knowledge of systems of
measurement, fractions, decimals,
and equivalent units of measurement

4.MD.3
Apply the area and perimeter formulas for
rectangles in real world and mathematical
problems. For example, find the width of a
rectangular room given the area of the flooring
and the length, by viewing the area formulas a
multiplication equation with a unknown factor.
(SC 4)
Essential Skills and Knowledge
1 Ability to apply knowledge of the
relationship between area and
perimeter through the exploration of
rectangles with the same area but
different perimeters or rectangles
with the same perimeter butifferent
areas
1 Ability to apply knowledge of factors,
finding an unknown factor in an
equation, and the relationship
between multiplication and area

Represent and
interpret data.

4.MD.4
Make aline plotto display a data set of
measurements in fractions of a unit (1/2, 1/4,
1/8) using eemeth Braille Gode. Solve problems
involving addition and subtraction of fractions [
using information presented in line plot§or
example, from a line plot find and interpret the
difference in length between the longest and
shortest specimens in an insect collection.
Esential Skills and Knowledge

1 See the skills and knowledge that are

stated in the Standard.

. Make sense of problems

. Reason abstractly and

. Construct viable

. Attend to precision.

and persevere in solving
them.

guantitatively.

arguments andcritique
the reasoning of
others.

Model with
mathematics.

Use appropriate tools
strategically.

Look for and make use of
structure.

Look for and express
regularity in repeated
reasoning.

108



GRADE 4

DOMAIN: Measurement and Data

Cluster Standard Mathematical Practices
Geometric 4.MD.5
measurement: Recognizeactile graphics oéingles as geometrig
understand shapes that are formed wherevewro rays share| 1. Make sense of problems

concepts of angle
and measure
angles.

a common endpoint, and understand concepts
angle measurement.
(SC4)
Essential Skills and Knowledge
1 See 4AMD5aMD5b for the skills and
knowledge that are needed for this
Standard.

4.MD.5a

An angle is measured with reference to a circle
with its center at the common endpoint of the
rays, by considering the fraction of the circular
arc between the points where the two rays
intersect the circle. An angle that turns throug
Mkocn 2F (GKS ORBIANSSA
and can be usetb measure angles.

Using tactile graphicgactile tools,and a baille
protractor, the studentwill measureand draw
angles. The student will write idegreesn
Nemeth Braille Code.
Essential Skills and Knowledge
1 Knowledge of partitioning circlegto
equal sharesZG3
1 Ability to relate understanding of
equal shares of a circle to angles
1 Ability to use visual aids and/or
technology to apply the
understanding of how a circle is
divided into 360 degrees (e.g., circle
protractor or accessiblegeometry
software when developed
1 Introduce the unit of measurement of
a circle (degrees). Students need to
understand that a whole circle is 360
degrees by taking a circle and dividin

it into V2, V4, 1/8, etc. so that Y2 is 360

and persevere in solving
them.

. Reason abstractly and

guantitatively.

. Construct viable

arguments and
critique the
reasoning of
others.

Model with
mathematics.

Use appropriate tools
strategically.

. Attend to precision.

Look for and make use of
structure.

Look for and express
regularity in repeated
reasoning.
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GRADE 4

DOMAIN: Measurement and Data

Cluster

Standard

Mathematical Practices

divided by 2, % is 360 dded by 4,
etc.

4.MD.5b
An angle that turns through one-degree angles
is said to have an angle measurenafegrees.
Essential Skills and Knowledge
1 Knowledge that each angle measure
a result of how much of the circle is
covered (e.g., shading in 50 parts of
the 360 would equal a 50 degree
angle)

4.MD.6
Measure angles in wholeumber degrees using
a braille protractor. Sketch angles of specified
measurewith tactile tools
Essential Skills and Knowledge
1 See the skills and knowledge that arg
stated in the Standard

4.MD.7
Recognize angle measure as additive. When
angle is decomposed into nesverlapping parts,
the angle measure of the wholetise sum of the
angle measures of the parts. Solve addition af
subtraction problems to find unknown angles g
a diagram in real world and mathematical
problems, e.g., by using an equation with a
symbol for the unknown angle measure.
Read and write anglmeasures€.q.,I ABQ
using Nemeth Braille Code symbols and forma
Essential Skills and Knowledge
1 Ability to apply knowledge of
common whole number addition and
subtraction situations to fractional
problem situations CCSS, Page 88,
Table )
1 Ability to use manipulatives to model
the solution to the problem

. Make sense of problems

and perseveran solving
them.

. Reason abstractly and

guantitatively.

. Construct viable

arguments and
critique the
reasoning of
others.

. Model with

mathematics.

. Use appropriate tools

strategically.

. Attend to precision.

. Look for and make use of

structure.

. Look for and express

regularity in repeated
reasoning.
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GRADE 4

DOMAIN: Geometry

Cluster Standard Mathematical Practices
Draw and 4.G1 . Make sense of problems
identify lines Drawpoints, lines, line segmentsrays, angles and persevere in solving

and angles, and
classify shapes
by properties of
their lines and
angles.

(right, acute, obtuse)and perpendicular and
parallel linesusing tactile tools, a braille
protractor, and a braille ruler. Identify these ira
tactile graphioof two-dimensional figures
Read and write signs for point, line, lisegment,
ray, angle, perpendiculaand parallelusing
Nemeth Braille Code symbols and format.
(SC 4)
Essential Skills and Knowledge
9 This is the first time these terms are
introduced
1 Ability to apply a deep understanding
of this vocabulary will assist with

drawing and identifying these shapes

within two -dimensional figures

4.G.2
Classifytactile graphics ofwo-dimensional figures
based on the presence or absence of parallel or
perpendicular lines, or the presence or absence
angles of a specified siz&ecognize right triangle
as a category, and identifgctile graphics ofight
triangles.
Essential Skills and Knowledge
1 Ability to use concrete materials to
model the lines and angles of two
dimensional figures to provide visual
evidence of therelationship between
various figures

them.

. Reason abstractly and

guantitatively.

. Construct viable

arguments and
critique the
reasoning of
others.

Model with
mathematics.

Use appropriate tools
strategically.

. Attend to precision.

Look for and make use o]
structure.

Look for and express
regularity in repeated
reasoning.
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GRADE 4

DOMAIN: Geometry

Cluster

Standard

Mathematical Practices

4.G.3
Recognize ane of symmetryfor atactile graphic
of atwo-dimensional figure as a line across the
figure such that the figure can be folded along th
line into matching parts. Identify lirgymmetric
figures and draw lines of symmetnging tactile
tools.
Essential Skills annowledge
1 See the skills and knowledge that arg
stated in the Standard
1 This is the first exposure to symmetry
in the Common Core

. Make sense of problems

and persevere in solving
them.

. Reason abstractly and

guantitatively.

. Construct viable

arguments andcritique
the reasoning of others.

Model with
mathematics.

Use appropriate tools
strategically.

Attend to precision.

Look for and make use o
structure.

Look for and express
regularity in repeated
reasoning.
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GRADE 5

DOMAIN: Operations and Algebraic Thinking

Cluster

Standard

Mathematical Practices

Write and interpret
numerical
expressions.

5.0A.1

UseNemeth Braille Codparentheses

brackets or bracesin numericalexpressions

and evaluate expressions with thesgmbols.

Essential Skills and Knowledge

1  Ability to build on knowledge of

order of operations(3.0A.8)to find
the value of anexpressionwithout
variables

5.0A.2
Write simpleexpressiongn Nemeth Braille
Codethat record calculations with numbers,
andinterpret numerical expressions without
evaluating them. For example, express the
Ot Odz  GAZY &FRR y |
2 x (8 + 7). Recognize that 3 x (18932 + 921
three times as large as 18932 + 921, without
having to calculate the indicatl sum or
product.
Essential Skills and Knowledge

1 See the skills and knowledge that are

stated in the Standard.

Analyze patterns
and relationships

5.0A.3

Generate two numerical patterns using two
given rules. Identify apparent relationships
betweencorresponding termsForm ordered
pairs consisting aforresponding termfrom
the two patternsusing Nemeth Braille Code
and graph the ordered pairs ontactile
graphic of ecoordinate planeFor example,
AAGSY GUKS NY¥zZ S 4! RR
0,and giventherd d&! RR cé |y
number 0, generate terms in the resulting
sequences, and observe that the terms in on
seguence are twice the corresponding terms
the other sequence. Explain informally why tf
iS so.

1. Make sense of problemg
and persevere in solving
them.

2. Reason abstractly and
guantitatively.

3. Construct viable
arguments and
critique the reasoning of
others.

4. Model with
mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make use
of structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADE 5

DOMAIN: Operations and Algebraic Thinking

Cluster

Standard

Mathematical Practices

Essential Skills and Knowledge
1 Knowledgethat corresponding terms
are used to create ordered pairs.
1 Ability to apply knowledge of the
coordinate system.

1. Make sense of problems
and persevere irsolving
them.

2. Reason abstractly and
quantitatively.

3. Construct viable
arguments and critique

the reasoning of
others.

4. Model with mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make use of
structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADE 5

DOMAIN:Numbers and Operation in Base Ten

Cluster

Standard

Mathematical Practices

Understand the
place value system

5.NBT.1

Recogniz¢hat in a multidigit numberin
Nemeth Braille Codea digit in one place
represents 10 times as much as it represents

the place to its right and- of what it

represents in the place to its left.
Essential Skills and Knowledge
1 Ability to build on expeaience with
whole numbers and decimals within
the base 10 system4.NBT.1)

5.NBT.2
Explain patterns in the number of zeros of thg
product when multiplying a number by power
of 10, and explain patterns in the placement
the decimal point when a decimal multiplied
or divided by a power of 10. Use whole numk
exponentsto denote powers of 10.

Use Nemeth Braille Code symbol for decima
point.

Use Nemeth Braille Code superscript level
indicator to create an exponén

Use Nemeth Braille Code baseline indicator,
needed.
Essential Skills and Knowledge
1 Knowledge ofexponentswith powers
of 10.

1. Make sense of problems

. Reason abstractly and

. Construct viable

. Model with

. Use appropriate tools

. Attend to precision.

and persevere in solving
them.

guantitatively.

arguments and critique
the reasoning ofothers.

mathematics.

strategically.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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GRADE 5

DOMAIN:Numbers and Operation in Base Ten

Cluster

Standard

Mathematical Practices

Braille Coddo thousandths.

5.NBT.3
Read, write, and compare decimatsNemeth

a. Read and write decimals to
thousandths using basin
numerals, number names, and
expanded form, e.g., 347.392 = 3 »

100+4x10+7%x1+3X)rF 9 x
(—) + 2 x{—).

Essential Skills and Knowledge
1 See the skills and knowledge
that are stated in the Standard.

b. Compare twadecimals to
thousandths based on meanings o
the digits in each place, using
Nemeth Braille Code, =, and <
symbols to record the results of
comparisons.

Essential Skills and Knowledge
1 See the skills and knowledge
that are stated in the Standat.

5.NBT.4
Use place value understanding to round
decimals to any plac&C 5
Essential Skills and Knowledge
1 See the skills and knowledge that arg
stated in the Standard.

Perform operations
with multi-digit
whole numbers and
with decimals to
hundredths.

5.NBT.5

Fluently multiply multidigit whole numbers
using the standard algorithand Nemeth
Braille CodeSC 5

Essential Skills and Knowledge
1 See the skills and knowledge that are
stated in the Standard.

1. Make sense of problems
and persevere in solving
them.

2. Reason abstractly and
guantitatively.

3. Construct viable
arguments andritique
the reasoning of others.

4. Model with
mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make use
of structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADE 5

DOMAIN:Numbers and Operation in Base Ten

Cluster

Standard

Mathematical Practices

5.NBT.6
Find wholenumber quotients of whole
numbers with up to fowdigit dividends and
two-digit divisors, using strategies based on
place value, the properties of operations,
and/or the relationship between multiplicatior
and division. lllustrate and explaingh
calculation by using equationand tactile
representations ofectangular arrays, and/or
area models.
Essential Skills and Knowledge

1 See the skills and knowledge that arg

stated in the Standard.

5.NBT.7
Add, subtract, multiply, and divide decimals t
hundredths, using concrete models t@actile
graphics ofirawings and strategies based on
place value, properties of operations, and/or
the relationship between addition and
subtraction; relate the strategy to a written
method and explain the reasoning wke
Essential Skills and Knowledge
1 Ability to recognize that the product ig
not always larger than its factors
1 Ability to recognize that the quotient
is not always smaller than the
dividend

. Make sense of problems

. Reason abstractly and

. Construct viable

. Model with

. Use appropriate tools

. Attend to precision.

. Look for and make use

. Look for and express

and persevere in solving
them.

guantitatively.

arguments and critique
the reasoning ofothers.

mathematics.

strategically.

of structure.

regularity in repeated
reasoning.
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GRADE 5

DOMAIN: Number and OperationisFractions

Cluster

Standard

Mathematical Practices

Use equivalent
fractions as a
strategy to add and
subtract fractions.

5.NF.1

Add and subtract fractions with unlike
denominators (including mixed numbens3ing
Nemeth Braille Codby replacing given
fractions with equivalent fractions in such a
way as to produce an equivalent sum or
difference of fractions with like denominators

For example; +-=— —=—.(In general,

- -=—)SC5
Essential Skills angnowledge

1 Ability to create equivalent fractions
for each addend by using thielentity

property.

5.NF.2

Solve word problems involving addition and
subtraction of fractions referring to the same
whole, including cases of unlike denominator
e.g., by usingdsualtactile fraction models or
equationsusingNemeth Braille Codt®
represent the problem. Uskenchmark
fractionsand number sense of fractions to
estimate mentally and assess the
reasonableness of answers. For example,

recognize an incorrect resut - =
-8
Essential Skills and Knowledge

1 Knowledge of understandingddition
and subtraction of fractions as joining
and separating parts referring to the
same whole.(4.NF.3a).

_by

observing that-

1. Make sense of problems
and persevere in solving
them.

2. Reason abstractly and
quantitatively.

3. Construct viable
arguments and critique
the reasoning of others.

4. Model with mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make use of|
structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADE 5

DOMAIN: Number and OperationsFractions

Cluster

Standard

Mathematical Practices

Apply and extend
previous
understandings of
multiplication and
division to multiply
and divide
fractions.

5.NF.3

Interpret a fraction as division of the
numerator by the denominator-(= A A
usingNemeth Braille CodeSolve word
problems involving division of whole numberg
leading to answers in the form of fractions or
mixed numbers, e.g., by usirgualtactile
fraction models or equations to represent the
problem. For example, interpret as the result

of dividing 3 by 4, noting that multiplied by 4
equals 3 and that when 3 wholes are shared
equally among 4 people each person has a
share of size-. If 9 people want to share a 50

pound sack of rice equally by weight, how
many pounds of rice should each persgat?
Between what two whole numbers does your
answer lie?

Essential Skills and Knowledge

1 Ability to recognize that a fraction is g
representation of division.

5.NF.4
Apply and extend previous understandings o
multiplication to multiply a fraction owhole
number by a fraction.

a. Interpret the product{) x g as a

parts of a partition of g into b equa
parts; equivalently, as the result of
sequence of operations a x g + b.
For example, uses@sualtactile

fraction model to show+) x 4 =,
and crate a story context for this
equation. Do the same with- x )

= (In general) x £) =—))

1. Make sense of problems

and persevere in solving
them.

. Reason abstractly and

guantitatively.

. Construct viable

arguments and critique
the reasoning of others.

. Model with

mathematics.

. Use appropriate tools

strategically.

. Attend to precision.

. Look for and make use o

structure.

. Look for and express

regularity in repeated
reasoning.
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GRADE 5

DOMAIN: Number and OperationsFractions

Cluster Standard Mathematical Practices

Essential Skills and Knowledge

1 See the skills and knowledge

that are stated in the Standard. 1. Make sense of problems

and persevere in solving

b. Find the area of a rectangle with them.
fractional siddengths by tiling it
with unit squares of the appropriatg
unit fraction side lengths, and shoy
that the area is the same as would o
be found by multiplying the side quantitatively.
lengths. Multiply fractional side
lengths to find areas of rectangles,
and represent fractioproducts as | 5
rectangular areas.

Essential Skills and Knowledge

1 Knowledge ofunit fractions to
multiply all fractions.(4.NF.3)

1 Knowledge of using rectangulal

arrays to find area using 4. Model with mathematics.
rational numbers.(4.NBT.5)

2. Reason abstractly and

. Construct viable
arguments and critique
the reasoning of others.

5.NF.5
Interpret multiplication asscaling(resizingby:

a. Comparing the size of a product to
the size of one factor on the basis
the size of the other factor, without
performing the indicated 6. Attend to precision.
multiplication.

Essential Skills and Knowledge

1 See the skills and knowledge
that are stated in theStandard.

5. Use appropriate tools
strategically.

7. Look for and make use of
structure.
b. Explaining why multiplying a given
number by a fraction greater than
one results in a product greater tha
the given number (recognizing
multiplication by whole numbers _
greater than 1 as a familiar case); reasoning.

8. Look for and express
regularity in repeated
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GRADE 5

DOMAIN: Number and OperationsFractions

Cluster

Standard

Mathematical Practices

explaining why multiplying a given
numbe by a fraction less than 1
results in a product smaller than th
given number; and relating the
principle of fraction equivalence

- —— to the effect of

multiplying- by 1.
Essential Skills and Knowledge

1 See the skills and knowledge
that are stated in the Standard.

5.NF.6

Solvereal world problemsnvolving
multiplication of fractions and mixed numberg
e.g., by usingisualtactile fraction models or
equationsusingNemeth Braille Codt®
represent the problem

Essential Skills angnowledge

1 See the skills and knowledge that arg
stated in the Standard.

5.NF.7

Apply and extend previous understandings o
division to divide unit fractions by whole
numbers and whole numbers by unit fraction
(Students able to multiply fractions in gena¢
can develop strategies to divide fractions in
general, by reasoning about the relationship
between multiplication and division. But
division of a fraction by a fraction is not a
requirement at this grade.)

a. Interpret division of a unit fraction by a
non-zero whole number, and compute
such quotients. For example, create a

3. Construct viable

4. Model with mathematics.

5. Use appropriate tools

1. Make sense of problems
and persevere in solving
them.

2. Reason abstractly and
quantitatively.

arguments and critique
the reasoning of others.

strategically.

6. Attend to precision.

7. Look for and make use of]
structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADE 5

DOMAIN: Number and OperationsFractions

Cluster

Standard

Mathematical Practices

. Interpret division of a whole number by

. Solve realvorld problems involving

Essential Skills and Knowledge

story context for ) + 4 and use aisual

tactilefraction model to show the
guotient. Use the relationship between
multiplication and division to explain

that () + 4 =— because+{) x 4 =,
Essential Skills and Knowledge

1 See the skills and knowledge that
are stated in the Standard.

a unit fraction, and compute such
guotients. For example, create a story

context for 4 +<) and use aisual-tactile

fraction model to show the quotient. Us
the relationship between multiplication

and division to explain that 4 +)(= 20

because 20 x| = 4.
Essential Skills and Knowledge

1 See the skills and knowledge that
are stated in the Standard.

division of unit fractions by nemero
whole numbers and division of whole
numbers by unit fractions, e.g., by usin
wvisud-tactile fraction models and
equations to represent the problem. Fo
example, how much chocolate will eact

person get if 3 people shardb of

chocolate equally? How manrycup
servings are in 2 cups of raisins?

1 Knowledge of the elationship
between multiplication and division
(4.NBT.6), (5.NF.7a), (5.NF.7b)

1. Make sense of problems

and persevere in solving
them.

. Reason abstractly and

guantitatively.

. Construct viable

arguments and critique
the reasoning of others.

. Model with

mathematics.

. Use appropriate tools

strategically.

. Attend to precision.

. Look for and make use o

structure.

. Look for and express

regularity in repeated
reasoning.
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GRADE 5

DOMAIN: Measurement and Data

Cluster

Standard

Mathematical Practices

Convert like
measurement units
within a given
measurement
system.

5.MD.1
UsingNemeth Braille Codemnvert among
different-sized standard measuremeanits within
a given measurement system (e.g., convert 5 cm
0.05 m), and use these conversions in solving mt
step real world problems.
Essential Skills and Knowledge

1 See the skills and knowledge that are

stated in the Standard.

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly
and quantitatively.

3. Construct viable
arguments and
critique the
reasoning of others.

4. Model with
mathematics.

5. Use appropriate
tools strategically.

6. Attend to precision.

7. Look for and make
use ofstructure.

8. Look for and express
regularity in
repeated reasoning.
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GRADE 5

DOMAIN: Measurement and Data

Cluster

Standard

Mathematical Practices

Represent and
interpret data.

5.MD.2
Make a line plousingNemeth Braille Cod®
display a data set of measurements in fractions g

unit (-, -, -). Use operations on fractions for this

grade to solve problems involving information
presented in line plots. For example, given differg
measurements of liquid in identical beakefind
the amount of liquid each beaker would contain if
the total amount in all the beakers were
redistributed equally.
Essential Skills and Knowledge
1 Knowledge of whole numbers on a line
plot to represent and interpret fractional
data on a line plot(4.MD.4)

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly
and quantitatively.

3. Construct viable
arguments and
critique the
reasoning of others.

Geometric
measurement:
understand
concepts of volume
and relate volume
to multiplication
and to addition.

5.MD.3
Recognize volume as an attribute of solid figuiafs
tactile graphicsand understand concepts of
volume measurement.
al OdzoS sAGK aa
OdzoSz¢ A& &l AR
and can be used to measure volume.
Essential Skills and Knowledge
1 See the skills and knowledge that are
stated in the Standard.

RS t Sy
2 6&megd

b. A solid figure which can be packed without
gaps or overlaps using n unit cubes is said to H
a volume of n cubianits.
Essential Skills and Knowledge
1 See the skills and knowledge that are stal
in the Standard

4. Model with
mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make
use of structure.

8. Look for andexpress
regularity in
repeated reasoning.
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GRADE 5

DOMAIN: Measurement and Data

Cluster Standard Mathematical Practices
Geometric 5.MD.4 1. Make sense of
measurement: Measure volumes bgounting unit cubegn tactile problems and
understand graphics using cubic cm, cubic in, cubic ft, and persevere in solving

concepts of volume
and relate volume
to multiplication
and to addition.

improvised unitsSC 5
Essential Skills and Knowledge
1  See the skills and knowledge that are
stated in the Standard

5.MD.5

Relate volume to the operations of multiplication
and addition and solve real world and mathematif
problems involving volume.

a. Find the volume of aght rectangular prism
with whole-number side lengths by packing
it with unit cubes, and show that the volum
is the same as would be found by
multiplying the edge lengths, equivalently [
multiplying the height by the area of the
base. Represent threld wholenumber
products as volumes, e.g., to represent thg
associative property of multiplication.
Essential Skills and Knowledge
1 See the skills ankhowledge that are

stated in the Standard.

b. Apply the formulas V =(I)(w)(h) and V =
(b)(h) for rectangular prisms to find volume
of right rectangular prisms with whole
numberedge lengths in the context of
solving real world and mathematical
problems.

Essential Skills and Knowledge
1 See the skills and knowledge that are
stated in the Standard.

c. Recognize volume as additive. Find volum
of solid figures composed of two nen
overlappingight rectangular prismby

adding the volumes of the neoverlagping

them.

. Reason abstractly

and quantitatively.

. Construct viable

arguments and
critique the
reasoning of others.

. Model with

mathematics.

. Use appropriate

tools strategically.

. Attend to precision.

. Look for and make

use of structure.

Look for and express
regularity in repeated
reasoning.
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GRADE 5

DOMAIN: Measurement and Data

Cluster

Standard

Mathematical Practices

parts, applying this technique to solve real
world problems.
Essential Skills and Knowledge

1 Knowledge that the volume of a prism is
the area of the Base times the height.

126




GRADE 5

DOMAIN: Geometry

Cluster

Standard

Mathematical Practices

Graph points on the
coordinate plane to
solve reatworld

and mathematical
problems.

5.G.1
Using tactile graphics éfsea pair of perpendicular
number lines, calledxes to define acoordinate
systemwith the intersection of the lines (the
origin) arranged to coincide with the 0 on each lin
and a given point in the plane located by using af
ordered pair of numbers, called its coordinates.
Understand that the first number indicate®Ww far
to travel from the origin in the direction of orexis
and the second number indicates how far to trave
in the direction of the secondxis with the
convention that the names of the twaxesand the
coordinates correspond (e.g-axis and x
coordinate, yaxis and ycoordinate).
Essential Skills and Knowledge

1 See the skills and knowledge that are

stated in the Standard.

5.G.2
Represent real world and mathematical problems
by graphing points in the firstuadrantof the
coordinate planausing a tactile graphicsnd
interpret coordinate values of points in the contex
of the situation.
Essential Skills and Knowledge
1 See the skills and knowledge that are
stated in the Standard.
SC5

1. Make sense of

2. Reason abstractly anc

3. Construct viable

4. Model with

5. Use appropriate tools

6. Attend to precision.

Classify twe
dimensional figures
into categories
based on their
properties.

5.G.3
Understand that attributes belonging to a categor
of two-dimensional figures also belong to all
subcategories of that category. For example, all
rectangles have four right angles and squares ar
rectangles, so all squares have four right angles.
EssentiaSkills and Knowledge
1 Knowledge of classifying two dimensional
figures(4.G.2)to see relationships among
the attributes of two-dimensional figures.

7. Look for and make

8. Look for and express

problems and
persevere in solving
them.

guantitatively.

arguments and
critique the reasoning
of others.

mathematics.

strategically.

use of structure.

regularity in repeated
reasoning.
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GRADE 5

DOMAIN: Geometry

Cluster

Standard

Mathematical Practices

5.G4
Classify twedimensionakactile graphics ofigures
in ahierarchybased on properties.
EssentiaSkills and Knowledge
1 See the skills and knowledge that are
stated in the Standard.

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly
and quantitatively.

3. Construct viable
arguments and
critique the reasoning
of others.

4. Model with
mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make
use of structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADE 6

DOMAIN: Ratios and Proportional Relationships

Cluster

Standard

Mathematical Practices

Understand ratio
concepts and use
ratio reasoning

to solve
problems.

6.RP.1

Understand the concept of i@tio and useratio language

to describe a ratio relationship between two quantities

C2 NJ SEI Yrath & wings to tkedks in the bird

house at the zoo was 2:1, because for every 2 wings

GKSNBE 61a&a m 0SIH{®Pé GaC2NJ

OFYyRARIFGS / NBOSAGSR ySt

Essential Skills and Knowledge

1 Knowledge ofatio as a comparison of ariwo
quantities

1 Knowledge of a ratio is not always a comparison of
part-to-whole; Can be pai#to-part or wholeto-whole

6.RP.2
Understand the concept of anit rate- associated with &

ratio, usingNemeth Braille Codsymbol for ratioa:b
gAGK o r n 606 y20 Sljdz €
the context of aratio relationship. For example, "This
recipe has a ratio of 3 cups of flour to 4 cups of sugar,

there is— cup of flour for each cup of sugar." "We paid

$75 for 15 hambrgers, which is a rate of $5 per
hamburger." (Expectations for unit rates in this grade ¢
limited to noncomplex fractions.)
Essential Skills and Knowledge
1 Knowledge that a unit rate emphasizes
finding an equivalent ratio with a
denominator of 1.

6.RP.3

Useratio andrate reasoning to solve reatorld and
mathematical problems, e.g., by reasoning abNemeth
Braille Codeables of equivalentatios, tactile graphics of
tape diagramsNemeth Braille Coddouble number line
diagrams, oNemethBraille Codequations.

a. MakeNemeth Braille Cod&ables of
equivalentratiosrelating quantities with
whole-number measurements, find missing
values in the tables, and plot the pairs of
values on thdactile graphics o€oordinate

1.

Make sense of
problems and
persevere in solving
them.

Reason abstractly
and quantitatively.

Construct viable
arguments and
critique the
reasoning of others.

Model with
mathematics.

Use appropriate
tools strategically.

Attend to precision.

Look for and make
use of structure.

Look for and
express regularity in
repeated reasoning.
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GRADE 6

DOMAIN: Ratios and Proportional Relationships

Cluster

Standard

Mathematical Practices

Understand ratio
concepts and use
ratio reasoning

to solve
problems.

b. Solveunit rate problemsexpressed in Nemeth

plane. UsdNemeth Braik Coddables to

compareratios.

Essential Skills and Knowledge

1 Knowledge of multiplicative recursive
patterns

1 Ability to use multiplicative relationships
to extend an initialratio to equivalent
ratios; When working backward, use the
inverse operation (division).

1 Ability to recognize a linear relationship
appears when the pairs are plotted on th
tactile graphics ofa coordinate plane

Braille Codeincluding those involving unit

pricing and constant speed. For example, If

took 7 hours to mow 4 lawns, then at that

rate, how many lawns could be mowed in 34

hours? At what rate were lawns being

mowed?

Essential Skills and Knowledge

1 Ability to use division to determinaunit
rate

Find apercentof a quantity as a rate per 100
(e.g., 30% of a quantity means- times the

guantity)using Nemeth Braille Cod®lve

problems involving finding the whole given g

part and the percent.

Essential Skills and Knowledge

9 Ability to introduce percent as a special
rate where a part is compared to a whol
and the whole always has a value of 10

1 Ability to solve problems using
equivalent ratios. (NOTE: Proportions a
not introduced until Grade 7) This is
developing proportional reasoning
without formal proportions.

1. Make sense of

problems and
persevere in
solving them.

. Reason abstractly

and quantitatively.

. Construct viable

arguments and
critique the
reasoning of
others.

. Model with

mathematics.

. Use appropriate

tools strategically.

. Attend to

precision.

. Look for and make

use of structure.

Look for and
express regularity
in repeated
reasoning
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GRADE 6

DOMAIN: Ratios and Proportional Relationships

Cluster

Standard

Mathematical Practices

d. Useratio reasoningn Nemeth Braille Cod®
convert measurement units; manipulate and
transform units appropriately when
multiplying or dividing quantities.

Essential Skills angnowledge
1 Ability to expandratio reasoning to units
of measurement

1. Make senseof
problems and
persevere in solving
them.

2. Reason abstractly
and quantitatively.

3. Construct viable
arguments and
critique the
reasoning of others.

4. Model with
mathematics.

5. Use appropriate
tools strategically.

6. Attend to precision.

7. Look for and make
useof structure.

8. Look for and express
regularity in
repeated reasoning
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GRADE 6

DOMAIN: The Number System

Cluster

Standard

Mathematical Practices

Apply and extend
previous
understandings
of multiplication
and division to
divide fractions
by fractions.

6.NS.1
Interpret and compute quotients of fractions, and solve
word problems involving division of fractions by

fractions, e.g., by using visual fraction models and
equations to represent the problem. For example, creg
a story context foNemeth Braille Codex@ression

- - and use dactile representation of &isual

fraction model to show the quotient; use the relationsh
between multiplication and division to explain that

- because-of -is-. (In general,

—. How much chocolateill each person
get if 3 people sharelb of chocolate equally? How mar
—-cup servings are iof a cup of yogurt? How wide is 8

rectangular strip of land with lengthmi and area
square mi?
Essential Skills and Knowledge

1 Ability to explore the concept that division
breaks quantities into groups

1 Ability to emphasize that when dividing by a
value that is less than one, the quotient is
greater than the dividend

1 Ability to explore both themeasurement
conceptand thepartition conceptof division
of fractions

1 Ability to introduce the fact that the
measurement concept uses repeated
subtraction or equal groups.

1 Ability to explore thecommon denominator
algorithm as a method of repeated
subtraction.

1 Knowledge of partition concepfocuses on
Gl 26 YdzOK Aa 2y SK¢g

1 Knowledge of algorithm- - - -

— (invert and multiply) is an extension of
the partition concept.

1.

Make sense of
problems and
persevere in solving
them.

Reason abstractly
and quantitatively.

Construct viable
arguments and
critique the
reasoning of others.

Model with
mathematics.

Use appropriate
tools strategically.

Attend to precision.

Look for and make
use of structure.

Look for and
express regularity in
repeated reasoning.
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GRADE 6

DOMAIN: The Number System

Cluster Standard Mathematical Practices
Compute fluently | 6.NS.2 1. Make sense of
with multi -digit Fluently divide multdigit numbers using thetandard problems and

numbers and find
common factors
and multiples.

algorithm
Essential Skills and Knowledge
1 See the skills and knowledgbat are stated
in the Standard.

6.NS.3
Fluently add, subtract, multiply, and divide mdigit
decimals using thetandard algorithnfor each
operation.
Essential Skills and Knowledge
1 See the skills and knowledge that are stated
in the Standard.

6.NS.4
Find thegreatest common factoof two whole numbers
less than or equal to 100 and theast common multiple
of two whole numbers less than or equal to,12
expressed in Nemeth BrailleJse thedistributive
propertyto express a sum of two whole numberg100
with a common factor as a multiple of a sum of two
whole numbers with no common factor. For example,
express 36 + 8 as 4 (9 HA)sing Nemeth Braille Code
Essential Skills and Knowledge
1 Ability to build on student knowledge of and
differentiate between factors and multiples
(CC.4.0A4)
1 Ability to build on student knowledge of
factor pairs of whole numbergCC.4.0A4)
1 Ability to identify and differentiate between
common factors and common nitiples of 2
whole numbers

persevere in solving
them.

Reason abstractly
and quantitatively.

Construct viable
arguments and
critique the
reasoning of others.

Model with
mathematics.

Use appropriate
tools strategically.

Attend to precision.

Look for and make
use of structure.

Look for and
express regularity in
repeated reasoning.
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GRADE 6

DOMAIN: The Number System

Cluster

Standard

Mathematical Practices

Apply and extend
previous
understandings of
numbers to the
system of rational
numbers.

6.NS .5
Understand thalNemeth Braille Codpositive and negative
numbers are used together to describe quantities having
opposite directions or values (e.g., temperature
above/below zero, elevation above/below sea level,
debits/credits, positive/negative electric charge); use
positive and negative numbers to represent quantities in
realworld contexts, explaining the meaning 0 in each
situation.
Essential Skills and Knowledge

1 See the skills and knowledge that are stated in

the Standard.

6.NS.6

ExtendNemeth Braille Codeumber line diagrams and
tactile graphics otoordinate axes familiar from previous
grades to represent points on the line and in the plane W
negative number coordinates.

a. Recognize opposite signs of numbers as indicatir
locations on opposite sides of 0 on the number lir
recognize that the oppsite of the opposite of a
number is the number itself, e.g;(¢3) = 3,and that
0 is its own oppositaysing Nemeth Braille Code
symbols for a negative number.

Essential Skills and Knowledge
1 See the skills and knowledge that are stated in
the Standard.

b. UnderstandNemeth Braille Codsigns of numbers
in ordered pairs as indicating locationgactile
representation ofquadrants of the coordinate
plane; recognize that when twldemeth Braille
Codeordered pairs differ only by signs, the
locations of the pmts are related byeflections
across one or both axes.

Essential Skills and Knowledge

1 Ability to introduce and define coordinate plang
terminology, including coordinate plane and
quadrants I, II, Ill, and IV

2. Reason abstractly

3. Construct viable

4. Model with

1. Make sense of
problems and
persevere in solving
them.

and quantitatively.

arguments and
critique the
reasoning of others.

mathematics.

5. Use appropriate
tools strategically.

6. Attend to precision.

7. Look for and make
use of structure.

8. Look for and express
regularity in
repeated reasoning.
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GRADE 6

DOMAIN: The Number System

Cluster

Standard

Mathematical Practices

Apply and extend
previous
understandings of
numbers to the
system of rational
numbers.

(continued)

c. Find and positiomtegersand otherrational

6.NS.7
Understand ordering andbsolute valuef rational
numbers,using Nemeth Braille Code symbol for absolute

. Write, interpret, and explain statements of order

numberson aNemeth Braille Code offzorizontal

or vertical number line diagram; find and position

pairs ofintegersand otherrational numberson a

tactile representation of @oordinate plane.

Essential Skills and Knowledge

1 Ability to includepositive and negative
fractions and decimals

1  Ability to introduce a scale on number lines
and axes for rational numbers

Interpret statements of inequality as statements

about the relative position of two numbers on a

Nemeth Braille Codeumber line diagram. For

example, interpreg3 >¢7 as a statement that3 is

located to the right of;7 on a number line oriented

from left to right.

Essential Skills and Knowledge

1 See the skills and knowledge that are stated
the Standard.

for rational numbersn realworld contexts. For

example, writeg3°C x7°C, using Nemeth Braille

Codeto express the fact that3°C is warmer thag

7°C.

Essential Skills and Knowledge

1 See the skills and knowledge that are stated
the Standard.

Understand theabsolute valuef a rational number
as its distance from 0 on the number line; interpre
absolute value as magnitude for a positive or
negative quantity in a reakorld situation. For

example, for an account balanceg80 dollars,

. Make sense of

. Reason abstractly

. Construct viable

. Model with

. Use appropriate

. Attend to precision.

. Look for and make

. Look for and express|

write | ¢30| = 30, using Nemeth Bradl Code

problems and
persevere in solving
them.

and quantitatively.

arguments and
critique the
reasoning of others.

mathematics.

tools strategically.

use of structure.

regularity in
repeated reasoning.
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GRADE 6

DOMAIN: The Number System

Cluster

Standard

Mathematical Practices

symbols for absolute value describe the size of
the debt in dollars.
Essential Skills and Knowledge

1  Ability to develop conceptual understanding
2 32 abSduteydieatvays is
LR2AAGADSE @

d. Distinguish comparisons absolute valudrom
statements about order. For example, recognize
that an account balance less thg80 dollars
represents a debt greater than 30 dollars.
Essential Skills and Knowledge
1 Ability to develop understanding within real

world contexts

6.NS.8
Solve realvorld and mathematical problems by graphing
points in all four quadrants of thiactile graphic of a
coordinate plane. Include use of coordinates and absoly
value to find distances between points with the same firs
coordinate or the same seod coordinate.
Essential Skills and Knowledge

1 See the skills and knowledge that are stated ir]

the Standard.

. Make sense of

problems and
persevere in solving
them.

. Reason abstractly

and quantitatively.

. Construct viable

arguments and
critique the
reasoning of others.

. Model with

mathematics.

. Use appropriate

tools strategically.

. Attend to precision.

. Look for and make

use of structure.

. Look for and express|

regularity in
repeated reasoning.
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GRADE 6

DOMAIN: Expressions and Equations

Cluster

Standard

Mathematical Practices

Apply and extend
previous
understandings of
arithmetic to
algebraic
expressions.

6.EE.1
Write and evaluatdNemeth BraillesCale expressions
involving wholenumber exponents.
Essential Skills and Knowledge
1 Ability to develop understanding of a whole
number exponent as shorthand for repeated
multiplication of a number times itself
1 Ability to introduce squares and cubes first
because they can beepresented geometrically
1 Ability to extend understanding of order of
operations to include exponents

6.EE.2
Write, read, and evaluate expressiamsingNemeth Braille
Cale in which letters stand for numbers.

a. Write expressionsisingNemeth BrailleCale that
record operations with numbers and with letters
standing for numbers. For example, express the
Ol £ Odzf F A2y a{ dzg.i NI Ol
Essential Skills and Knowledge
1 Ability to define what a variable is
1 Knowledge that there are multiple ways to reh

the same expression

b. Identify parts of an expressian Nemeth Braille
Cale using mathematical terms (sum, term,
product, factor, quotient, coefficient); view one or
more parts of an expression as a single entity. Fd
example, describe the expressior82( 7) as a
product of two factors; view (8 + 7) as both a sing
entity and a sum of two terms.

Essential Skills and Knowledge

1 Ability to introduce and define coefficient and
term

1 Ability to read expressions aloud to explore the
concept of quantities

1.

. Reason abstractly

Make sense of
problems and
persevere in solving
them.

and quantitatively.

Construct viable
arguments and
critique the
reasoning of others.

Model with
mathematics.

Use appropriate
tools strategically.

Attend to precision.

Look for ard make
use of structure.

Look for and express
regularity in
repeated reasoning.
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GRADE 6

DOMAIN: Expressions and Equations

Cluster

Standard

Mathematical Practices

Apply and extend
previous
understandings of
arithmetic to
algebraic
expressions.

(continued)

c. Evaluate expressions Nemeth BrailleCale at
specific values for their variables. Include
expressions that arise from formulas in reebrid
problems. Perform arithmetic operations, includin
those involving wholenumber exponents, in the
conventional eder when there are no parentheses
to specify a particular order (Order of Operations
For example, use the formulas Vaad A=65 to
find the volume and surface area of a cube with

sides of lengtts = 7.
Essential Skills and Knowledge

1 See the skills and knowledge that are stated in
the Standard.

6.EE.3
Apply the properties of operations to generate equivaler
expressions. For example, apply the distributive propert
to the Nemeth Braill€Code expression 3(2 + X) to produce
the equivalet expression 6 + 3x; apply the distributive
property to the expression 24x + 18y to produce the
equivalent expression 6 (4x + 3y); apply properties of
operations to y + y + y to produce the equivalent
expression 3y.
Essential Skills and Knowledge
1 Ability to use properties of operations to
simplify expressions, therefore producing
equivalent expressions

6.EE.4
Identify when two expressioria Nemeth BraillegCode are
equivalent (i.e., when the two expressions name the sar
number regardless of which valugsubstituted into them)
For example, the expressions 'y +y + y and 3y are
equivalent because they name the same number
regardless of which number y stands for.
Essential Skills and Knowledge

1 See the skills and knowledge that are stated in

the Standard.

1. Construct viable
arguments and
critique the
reasoning of others.

2. Model with
mathematics.

3. Use appropriate
tools strategically.

4. Attend to precision.

5. Look for andmake
use of structure.

6. Look for and express
regularity in
repeated reasoning.

7. Look for and make
use of structure.

8. Look for and express
regularity in
repeated reasoning.
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GRADE 6

DOMAIN: Expressions and Equations

Cluster

Standard

Mathematical Practices

Reason about and
solve onevariable
eguations and
inequalities.

6.EE.5

Understand solving an equation or inequalityNemeth
Braille Codes a process of answering a question: which
values from a specified set, if any, make the equation or
inequality true? Use substitution to determine whether &
given number in a specified set makes an equation or
inequality true.

Essential Skills and Knowledge

1 See the skills and knowledge that are stated in
the Standard.

6.EE.6
Use variables to represenumbers and write expressions
in Nemeth Braill&sCode when solving a realorld or
mathematical problem; understand that a variable can
represent an unknown number, or, depending on the
purpose at hand, any number in a specified set.
Essential Skills and Kkwledge

1 See the skills and knowledge that are stated in
the Standard.

6.EE.7
Solve realvorld and mathematical problems by writing
and solving equations Nemeth BraillgCode of the form x
+ p =g and px = g for cases in which p, g and x are all
nonnegative rational numbers.
Essential Skills and Knowledge
1 Ability to reinforce that solving equations is
finding values of the variable that make the
equation true
1 Ability to develop conceptual understanding of
inverse operations
1 Ability to develop an understanding of how to
apply properties of equality
1 Knowledge of preserving equivalence as you
solve equations

1. Make sense of
problems and
persevere in solvig
them.

2. Reason abstractly

and quantitatively.

3. Construct viable

arguments and
critiqgue the
reasoning of others.

4. Model with

mathematics.

5. Use appropriate

tools strategically.

6. Attend to precision.

7. Look for and make

use of structure.

8. Look for andexpress

regularity in
repeated reasoning.
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GRADE 6

DOMAIN: Expressions and Equations

Cluster

Standard

Mathematical Practices

Reason about and
solve onevariable
eguations and
inequalities.

6.EE.8

Write an inequalityn Nemeth BraillgCode of the form x >
C or X < c to represent a constraint or condition in a+eal
world ormathematical problem. Recognize that
inequalities of the form x > ¢ or x < ¢ have infinitely man
solutions; represent solutions of such inequalities on
number line diagrams.

Essential Skills and Knowledge

T

=

Ability to develop conceptual understanding of
representing solutions to inequalities on a
number line diagram

YY2¢6f SR3IS inAN@&methBrhillé Rodex
Knowledge of symbolic components of the gray
of an inequality; Specifically, open circle vs.
closed circle, direction of shadingsing Nemeth
Braille Code symbols

Knowledge that an open circle represents a val
that is NOT actually part of the solution set
Knowledge that solutions to x >c or x<c are not
just integers but also fractions and decimals.

1.

Make sense of
problems and
persevere in
solving them.

. Reason abstractly

and quantitatively.

Construct viable
arguments and
critique the
reasoning of
others.

Model with
mathematics.

Use appropriate
tools strategically.

Attend to
precision.

Look for and make
use of structure.

Look for and
express regularity
in repeated
reasoning
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GRADE 6

DOMAIN: Expressions and Equations

Cluster

Standard

Mathematical Practices

Represent and
analyze
guantitative
relationships
between
dependent and
independent
variables.

6.EE.9
Use variables to represent two quantities in a realrld
problem that change in relationship to one another; write
an equationin Nemeth BraillesCodeto express one
guantity, thought of as thelependent variablgin terms of
the other quantity, thought of as thendependent variable
Analyze the relationship between tlizzpendentand
independent variablessingtactile graphs andNemeth
BrailleGodetables and relate these to the equation. For
example, in a problem involving motion at constant spee
list and graph ordered pairs of distances and times, and
write the equation d = 65t to represent the relationship
between distance and time.
Essential Skilland Knowledge
1 Ability to differentiate betweenindependent
and dependent variables
1 Knowledge of the relationship between the two
variables
1 Knowledge of terminology associated with
graphing ordered pairg5.0A.3)
1 Ability to write an equation based on graph or
a table

2. Reason abstractly

3. Construct viable

4. Model with

5. Use appropriate

6. Attend to precigon.

1. Make sense of
problems and
persevere in solving
them.

and quantitatively.

arguments and
critique the
reasoning of others.

mathematics.

tools strategically.

7. Look for and make
use of structure.

8. Look for and express
regularity in
repeated reasoning.
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GRADE 6

DOMAIN: Geometry

Cluster

Standard

Mathematical Practices

Solve reaiworld
and mathematical
problems
involvingarea,
surface area, and
volume.

6.G.1
Find area ofactile graphics ofight triangles, other
triangles, special quadrilaterals, and polygons by compos
into rectangles or decomposing into triangles and other
shapes; apply these techniquestime context of solving
realworld and mathematical problems.
Essential Skills and Knowledge
1 Ability to combine triangles to create rectangles
1 Ability to partition quadrilaterals and polygons
into all triangles or a combination of triangles
andrectangles/squares
1 Knowledge of the base and height of a right
triangle are the length and width o& rectangle

to discover the formuléd —

6.G.2
Find the volume of &actile graphic of aight rectangular
prism with fractional edge lengths by packibgvith unit
cubes of the appropriate unit fraction edge lengths, and
show that the volume is the same as would be found by
multiplying the edge lengths of the prism. Apply the
formulasv =Iwh andv = Bh using Nemeth Braill€ode
to find volumes of right rectangular prisms with fractional
edge lengths in the context of solving rewabrld and
mathematical problems.
Essential Skills and Knowledge

1 See the skills and knowledge that are stated in

the Standard.

6.G.3
Draw polygonsn the coordinate plane given coordinates fi
the verticesusing tactile drawing toojsise coordinates to
find the length of a side joining points with the same first
coordinate or the same second coordinate. Apply these
techniques in the context of sahg reatworld and
mathematical problems.
Essential Skills and Knowledge

1 See the skills and knowledge that are stated in

the Standard

SC6

. Make sense of

problems and
persevere in solving
them.

. Reason abstractly

and quantitatively.

. Construct viable

arguments and
critique the
reasoning of others.

. Model with

mathematics.

. Use appropriate

tools strategically.

. Attend to precision.

. Look for and make

use ofstructure.

. Look for and

express regularity in
repeated reasoning.
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GRADE 6

DOMAIN: Geometry

Cluster

Standard

Mathematical Practices

6.G.4

using

Representactile graphics ofhree-dimensional figures

nets made up of rectangles and triangles, aselthe

nets to find the surface area of these figures. Apply these
techniques in the context of solving reabrld and
mathematical problems.

Essential Skills and Knowledge

1 See the skills and knowledge that are stated in
the Standard.

1.

Make sense of
problems and
persevere in solving
them.

. Reason abstractly

and quantitatively.

Construct viable
arguments and
critique the
reasoning of others.

Model with
mathematics.

Use appropriate
tools strategically.

Attend to precision.

Look for and make
use of structure.

Look for and
express regularity in
repeated reasoning.
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GRADE 6

DOMAIN: Statistics and Probability

Cluster Standard Mathematical Practices
Develop 6.SP.1 1. Make sense of
understanding of | Recognize a statistical question as one that anticipates problems and
statistical variabilityin the data related to the question and accounts persevere insolving
variability T2NJ AU AY UKS IYaAagSNARD® C2 them.

a0FGAadAOrE ljdzSadAz2y s 06 dz
& OK 2 2 f K sticakqliestion bedalsé dne anticipates
variabilityA y & i dzRSydaQ 3Sao
Essential Skills and Knowledge
1 Ability to introduce and develop statistical
reasoning
1 Ability to determine the difference between a
statistical question and a noistatistical question

6.SP.2
Understand that a set of data collected to answer a
statistical questiorhas adistributionwhich can be
described by iteenter, spread andoverall shape
Essential Skills and Knowledge

1 Ability to develop conceptual understanding of

the characterstics of a data set
1 Ability to develop an understanding abutliers

6.SP.3
Recognize that eneasure oftenterfor a numerical data set
summarizes all of its values with a single number, while &
measure of variatiomlescribes how its values vary with a
single number
Essential Skills and Knowledge
1 Knowledge of median and mean as measures
center
1 Knowledge of range as measure of variation
1 Ability to look at a set of data and estimate the
measures of center

. Reason abstractly

and quantitatively.

. Construct viable

arguments and
critique the
reasoning of others.

. Model with

mathematics.

. Use appropriate

tools strategically.

. Attend to precision.

. Look for and make

use of structure.

8. Look forand express

regularity in
repeated reasoning.
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GRADE 6

DOMAIN: Statistics and Probability

Cluster

Standard

Mathematical Practices

Summarize and
describe
distributions.

6.SP.4
Display numerical data in plots omamber line, including
dot plots, histograms andbox plots
Essential Skills and Knowledge
1 Ability to recognize that alot plot is a line plot
using Nemeth Braille Code
{1 Ability to recognize a histogram ursg a Nemeth
Braille Code number line and tactile graphics fo
the data
1 Ability to recognize that a box plot is a beand-
whisker plotusing a Nemeth Braille Code
number line and tatile graphics for the box and
whiskers

6.SP.5
Summarize numerical data setsrelation to their context,
such as by:

a. Reporting the number of observations.

1 See the skills and knowledge that are stated in
the Standard.

b. Describing the nature of the attribute under
investigation, including how it was measured and
units of measuement.

1 Knowledge of conceptual understanding of
statistical interpretation, focusing on the
context of data sets

c. Giving quantitative measures of center (median
and/or mean) andrariability (interquartile range
and/or mean absolute deviationas well as
describing any overall pattern and any striking
deviationsfrom the overall pattern with reference tc
the context in which the data was gathered.

1 Ability to identify data that are outliers and
understand how they affect the measures of
centra tendency

d. Relating the choice ofhieasures of centeand
variabilityto the shape of the datdistributionand
the context in which the data was gathered
1 See the skills and knowledge that are stated in

the Standard.

1.

. Reason abstractly

Make sense of
problems and
persevere in solving
them.

and quantitatively.

Construct viable
arguments and
critique the
reasoning of others.

Model with
mathematics.

Use appropriate
tools strategically.

Attend to precision.

Look for and make
use of structure.

8. Look for and
express regularity in
repeated reasoning.

145



GRADE 7

DOMAIN: RATIOS AND PROPORTIONAL RELATIONSHIPS (RP)

Cluster Standard Mathematical Practices
Analyze 7.RP.1Computeunit rates associated withratios of 1. Make sense of
proportional fractions, including ratios of lengths, areas and other problems and
relationships and guantities measured in like and or different unimisNemeth persevere in

use them to solve | Braille Code For example, if a person walksmile in each solving them.

real-world _and — hour, compute the unit rate as thmplex fraction—
mathematical _ . _ - 2. Reason abstractly
problems. miles per hogr, equivalently 2 miles per hour. and quantitatively.

Essential Skills and Knowledge

1 Ability to describe and identif)complex fractions

(see 7.NS.3) 3. Construct viable
1 Ability to recognize the difference(s) between a arguments and
unit rate and a ratio(see 7.G.1) critique the
reasoning of
7.RP.2Recognize and represeptoportional relationships others.

between quantitiesn Nemeth Braille Code
2a.Decide whether two quantities are in a
proportional relationship e.g., by testing for 4. Model with
equivalent ratios in @ Nemeth Braille Codeble or mathematics.
graphing on atactile graphic of @oordinate plane and
observing whether the graph is a straight line throug _
the origin. 5. Use appropriate
Essential Skills and Knowledge tools strategically.
1 Ability to recognize in a given proportional
situation that the twoa 6 S (1 ¥ S S yandNide

two & & A (NE Ayare thessame 6. Attend to

1 Ability to distinguish betweenadditive and precision.
multiplicative situations

1 Ability to recognize that two equal ratios 7. Look for and make
represent aproportion use of structure.

1 Ability to recognize and represent the connectior
between equivalent ratios, values in a tablend
graphed ordered pairgsee 7.G.1) 8. Look for and express

regularity in

repeated reasoning.
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GRADE 7

DOMAIN: RATIOS AND PROPORTIONAL RELATIONSHIPS (RP)

Cluster Standard Mathematical Practices
2b. Identify the constant of proportionalityufit rate) | 1. Make sense of
inin Nemeth Braille Codebles,tactile graphics of problems and
graphs Nemeth Braille Codequations tactile persevere in solving
graphics offiagrams and verbal descriptions of them.
proportional relationships.
Essential Skills and Knowledge 2. Reason abstractly
1 Ability to express unit rates using a variety of and quantitatively.
representations, given a contextual situation
Analyze 2c.Represenproportional relationshipsby equations| 3. Construct viable
proportional in Nemeth Braille CodeFor example, if total cost t is arguments and

relationships and
use them to solve
realworld and
mathematical
problems.

7.RP.3 Useproportional relationshipsto solve multistep

proportional to the number of n of items purchased

a constant price p, the relationship between the tota

cost and the number of items can be expressed as |

pn.

Essential Skills and Knowledge

1 Ability to recognize that multiplicative
relationships are proportional

2d. Explain what a pointx( y) on thetactile

graph of goroportional relationshipmeans in terms
of the situation, with special attention to the points (
0) and (1y) wherer is the unit rate.
Essential Skills and Knowledge
1 Ability to identify that a proportional relationship

intersects (0,0)
1 Ability to determine other points usind1, r)

critique the
reasoning of
others.

4. Model with
mathematics.

5. Use appropriate
tools strategically.

6. Attend to precision.

7. Look for and make
use ofstructure.

ratio and percent problemasingNemeth Braille Code

Examples: simple interest, tax, markups and markdowns
gratuities and commissions, fees, percent increase and

decreasepercent errot
Essential Skills and Knowledge

9 Ability to build on prior experience with

equivalent fractions to solve multstep problems

with ratio and percent(see 6.RP.3c)

 Ability torelated 6 S 6 S S yadda MIA W K 2
ratios to the crossproduct and factor of change

algorithms

Look for and expresg
regularity in
repeated reasoning.
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GRADE 7

DOMAIN: THE NUMBER SYSTEM (NS)

Cluster

Standard

Mathematical Practices

Apply and extend
previous
understandings of
operations with
fractions to add,
subtract, multiply,
anddivide rational
numbers.

7.NS.1Apply and extend previous understandings of
addition and subtraction to add and subtraettional
numbers and represent addition and subtraction on a
Nemeth Braille Codkorizontal orvertical number line
diagram.

1. Make sense of

problems and
persevere in solving
them.

la.Describe situations in which oppost@antities
combine to make OFor example, a hydrogen atom ha
0 charge because its two constituents are oppositely
charged.
Essential Skills and Knowledge
1 Ability to build on prior experience with positive
and negative rational numberqsee 6.NS.5)
1 Ability to identify additive inversesusingrational
numbers
1 Knowledge of positive or negative values for
fractions and decimals

1b. Understandp + q as the number located a
distance [g| from p, in the positive or negative directio
depending on whetheq s positive or negativan
Nemeth Braille CodeShow that a number and its
opposite have a sum of O (aeglditive inverses.
Interpret sums ofational numbersby describing real
world contexts.

Essential Skills and Knowledge
9 Ability to build on prior experience withabsolute
value (see 6.NS.7)
1 Knowledge of absolute value to add and subtrac
rational numbersusing a horizontal or a vertical
number line

1c.Understand subtraction of rational numbers

in Nemeth Braille Codas adding thexdditive inverse p
¢g=p+ qg). Show that the distance between two
rational numbers on the number line is tladsolute
value of their difference, and apply this principle in rea
world contexts.
Essential Skills and Knowledge

1 See the skills and knowledge that are stated in

the Standad.

2. Reason abstractly
and quantitatively.

3. Construct viable
arguments and
critique the
reasoning of
others.

4. Model with
mathematics.

5. Useappropriate
tools strategically.

6. Attend to precision.

7. Look for and make
use of structure.

8. Look for and express
regularity in
repeated reasoning.
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GRADE 7

DOMAIN: THE NUMBER SYSTEM (NS)

Cluster

Standard

Mathematical Practices

1d. Apply properties of operations as strategies to
add and subtractational numbersin Nemeth Braille
Code
Essential Skills and Knowledge
1 Ability to identify and apply the following
properties:
o Commutative Property of Addition
0 Associative Property oAddition
1 Identity Property of Addition

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly
and quantitatively.

Apply and extend
previous
understandings of
operations with
fractions to add,
subtract, multiply,
and dividerational
numbers.

7.NS.2 Apply and extend previous understandings of
multiplication and division and of fractions to multiply anc
divide rational numbesin Nemeth Braille Code

2a.Understand that multiplication is extended
from fractions to rational numbers by requiring that
operations continue to satisfy the properties of
operations, particularly the distributive property,
leading to products such asl()(c1) = 1 and the rules fo
multiplying signed numbers. Interpret products of
rational numbers by describing reaborld contexts.
Essential Skills and Knowledge
1 Ability to identify and apply the following

properties:

0 Multiplicative Inverse

o Commutative Property of Multiplication
0 Associative Property of Multiplication
o]
o]

Identity Property of Multiplication
Recognize that rules for multiplying signed
numbers remain the same for all rational
numbers

2b. Understand that integers can be divided,
provided that the divisor is not zero, and every quotie
of integers (with norzero divisor) is a rational number.
If pandq are integers, then:

- - —  — Interpret quotients of
rational numbersby describing realvorld contexts.

8. Look for and express

3. Construct viable
arguments and
critique the
reasoning of
others.

4. Model with
mathematics.

5. Use appropriate
tools strategically.

6. Attend toprecision.

7. Look for and make
use of structure.

regularity in
repeated reasoning.
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GRADE 7

DOMAIN: THE NUMBER SYSTEM (NS)

Cluster

Standard

Mathematical Practices

Essential Skills and Knowledge

1 Ability to explore and justifythe result of division
by O (zero)

1 Ability to apply and extend knowledge of additior,
and subtraction of integers (i.e., two color
counters, arrows on a number line) to extend to
multiplication and division

1 Ability to use patterns and concrete models to
devise a general rule for dividing integers

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly
and quantitatively.

Apply and extend
previous
understandings of
operations with
fractions to add,
subtract, multiply,
and divide rational
numbers.

2c.Apply properties of operations as strategies to
multiply and divideational numbersin Nemeth Braille
Code
Essential Skills and Knowledge
1 Ability to Identify and apply thefollowing
properties:
o Distributive Property
0 Associative Properties
o Commutative Properties
o ldentity Properties
2d. Convert aational numberto a decimal using
long divisionn Nemeth Braille Codeand know that the
decimal form of a rationatlumber terminates in Os or
eventually repeats.
Essential Skills and Knowledge
1  Ability to recognize that when rational numbers
in fractional form are converted to decimals, they
either terminate or repeat

7NS.3:Solve realvorld and mathematical problems
involving the four operations withational numbersin
Nemeth Braille CodgNote: Computations withational

numbersextend the rules for manipulating fractions to
complex fractions)
Essential Skills angnowledge

1 Ability to describe and identiffcomplex fractions
(see 7.RP.1)
1 Ability to apply knowledge ofOrder of Operations

3. Construct viable
arguments and
critique the
reasoning of
others.

4. Model with
mathematics.

5. Use appropriate
tools strategically.

6. Attend to precision.

7. Look for and make
use of structure.

8. Look for and express
regularity in
repeated reasoning.
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GRADE 7

DOMAIN: EXPRESSIONS AND EQUATIONS (EE)

Cluster

Standard

Mathematical Practices

Use properties of
operations to
generate
equivalent
expressions.

7.EE.1Apply properties of operations as strategies to adc
subtract,factor, andexpand linear expressionaith
rational coefficientaising Nemeth Braille Code
Essential Skilland Knowledge
1 Ability to understandlinear expression
terminology: sum, difference, term, product,
factor, quotient, coefficient
1 Ability to factor by using division to express a
linear expression by its factors; i.e., 26 = 2(xg
3)
1 Ability to expandby using multiplication to
rewrite the factors in a linear expression as a
product; i.e., 5(x+ 12) = 5x + 60

7.EE.2Understand that rewriting an expression in differet
forms in a problem context can shed light on the problen
and how the quanties in it are relatedFor example, a +
nonpl [ moapl YStya GKIG
GYdzZ GALX @ 6@ mMdnp dé
Essential Skills and Knowledge
1 Ability to utilize Properties of Operationsn order
to rewrite expressions in different formsising
Nemeth Braille Code
1 Ability to develop understanding of equivalent
forms of numbers, their various uses and
relationships, and how they apply to a problem

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly
and quantitatively.

3. Construct viable
arguments and
critique the
reasoning of
others.

4. Model with
mathematics.

5. Use appropriate
tools strategically.

6. Attend to precision.

7. Look for and make
use ofstructure.

8. Look for and express
regularity in repeated
reasoning.
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GRADE 7

DOMAIN: EXPRESSIONS AND EQUATIONS (EE)

Cluster

Standard

Mathematical Practices

Solve redllife
mathematical
problems using
numerical and
algebraic
expressions and
eguations.

7.EE.3Solve multistep reallife and mathematical
problems posed with positive and negatiragional
numbersin any form (whole numbers, fractions, and
decimals)using Nmeth Braille Codausing tools
strategically; apply properties of operations to@ahte
with numbers in any form; convert between forms as
appropriate; and assess the reasonableness of answers
using mental computation and estimation strategiesr
example: If a woman making

$25 an hour gets a 10% raise, she will make an additiong

— of her salary an hour, or $2.50, for a new salary of

$27.50. If you want to place a towel ba#ifiches long

in the center of a door that is 2hches wide, you will neec

to place the bar about 9 inches from each edge; this
estimate can be used as a dheon the exact computation.
Essential Skills and Knowledge
1 See the skills and knowledge that are stated in
the Standard.

1. Make sense of

problems and
persevere in solving
them.

Reason abstractly
and quantitatively.

Construct viable
arguments and
critiqgue the
reasoning of
others.

Model with
mathematics.

7.EE.4Use variables to represent quantities in a readrld
or mathematical problem, and construct simple equation
and inequalitiego solve problems by reasoning about the
guantitiesusing Nemeth Braille Code

4a.Usng Nemeth Braille Codesolve word

problems leading to equations of the fonpx+q=r
andp(x +q) =r, wherep, g, andr are specificgational
numbers solve equations of these forms fluently;
compare aralgebraic solutiorto anarithmetic
solution, identifying the sequence of the operations
used in each approackor example, the perimeter of
a rectangle is 54 cm. Its length is 6 cm. What is its
width?
Essential Skills and Knowledge
1 Ability to differentiate between analgebraic

solution and anarithmetic solution

Use appropriate
tools strategically.

Attend to precision.

Look for and make
use of structure.

Look for anaxpress
regularity in
repeated reasoning.
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GRADE 7

DOMAIN: EXPRESSIONS AND EQUATIONS (EE)

Cluster

Standard

Mathematical Practices

4b.Using Nemeth Braille Cod&lve word
problems leading to inequalities of the forpx+q>r
or px+q <r, wherep, g, andr are specifigational
numbers graph the solution set of the inequality ang
interpret it in the context of the problenf-or example
As a salesperson, you are paid $50 per week plus $
per sale. This week you want your pay to bé&east
$100. Write an inequality for the number of sales yo
need to make, and describe the solutions.
Essential Skills and Knowledge
1 Ability to develop correct usage of all four
inequality symbols andelated terminology(at
least, no more than etc.)
1 Ability to solve inequalities to determine the
solution set

2. Reason abstractly

3. Construct viable

4. Model with

5. Use appropriate

6. Attend to precision.

7. Look for and make

1. Make sense of
problems and
persevere in solving
them.

and quantitatively.

arguments and
critiqgue the
reasoning of
others.

mathematics.

tools strategically.

use of structure.

8. Look for and express
regularity in
repeated reasoning.
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GRADE 7

DOMAIN: GEOMETRY (G)

Cluster

Standard

Mathematical Practices

Draw, construct,
and describe
geometrical figures
and describe the
relationships
between them.

7.G.1:Solve problems involvingctile graphics o$cale
drawings of geometric figures, including computing actug
lengths and areas from a scale drawing and reproducing
scale drawing at a different scalsing tactile drawing tools
Essential Skills and Knowledge
1 Ability to describe and identify ratios and
proportions (see 7.RP.1 and 7.RP.2)
1 Ability to reproduce scale drawing at a different
scale

7.G.2:Using tactile drawing toolsjraw (freehand, with
brailleruler andbraille protractor, and withaccessible
technologywhen it becomes availablshapes with given
conditions. Focus on constructifdgrawing)triangles from
three measures of angles or sides, noticing when the
conditions determine a unique triangle, more than one
triangle, or no triangle.
EssentialSkills and Knowledge

1 See the skills and knowledge that are stated in tf

Standard.

7.G.3:Describe the twedimensional figures that result fron
slicing threedimensional figures, as in plane sections of
right rectangular prisms and right rectangular pyidm
using tactile graphics
Essential Skills and Knowledge
9 Ability to build on prior knowledge with 2
dimensional figures and-8limensional figures
1 Ability to differentiate between the
characteristicoof right rectangular prismsnd
right rectangular pyramids
1 Ability to compare the attributes of right
rectangular prisms and right rectangular pyramid

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly

and quantitatively.

3. Construct viable

arguments and
critiqgue the
reasoning of
others.

4. Model with

mathematics.

5. Use appropriate

tools strategically.

6. Attend to precision.

7. Look for and make

use of structure.

8. Look for anexpress

regularity in
repeated reasoning.
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GRADE 7

DOMAIN: GEOMETRY (G)

Cluster

Standard

Mathematical Practices

Solve reallife and
mathematical
problems involving
angle measure,
area, surface area,
and volume.

7.G.4 Know the formulas for tharea andcircumference of
a circleand use them to solve problenns Nemeth Braille
Code give an informal derivation of the relationship
between the circumference and area of a circlése tactile
graphics of a circle.
Essential Skills and Knowledge
1 Ability to identify and apply the vocabulary for a
circlec radius, diameter, chord, circumference,
OSy (i S NIB.141B9 ari~ 0
1 Ability to use anear-parallelogramto discover the
formula for area of a circle

7.G.5:Use facts abousupplementary complementary,
vertical, andadjacent anglesn a multistep problem to
write and solve simple equatioms Nemeth Braille Codier
an unknown angle in &ctile graphic of digure. (SC 7)
Essential Skills and Knowledge
1 Ability to explore the relationship between the
angles of intersecting lines and figures

7.G.6:Solve realvorld and mathematical problemssing
Nemeth Braille Codmvolving area, volume and surface
area of twe and threedimensionatactile graphics of
objects composed of triangleguadrilaterals, polygons,
cubes, and right prisms.
Essential Skills and Knowledge

1 See the skills and knowledge that are stated in tl

Standard.

4. Model with

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly
and quantitatively.

3. Construct viable
arguments and
critiqgue the
reasoning of
others.

mathematics.

5. Use appropriate
tools strategically.

6. Attend to precision.

7. Look for and make
use of structure.

8. Look for and express
regularity in
repeated reasoning.
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GRADE 7

DOMAIN: STATISTICS AND PROBABILITY (SP)

Cluster

Standard

Mathematical Practices

Use random
sampling to draw
inferences about
a population.

7.SP.1Understand that statistics can be used to gain
information about goopulation by examining aample of the
population; generalizations about population from a
sample arevalid only if the sample is representative of that
population. Understand thatandom samplingends to
produce representative samples and suppeatid inferences
Essential Skills and Knowledge
1 Ability to describe and identifypopulation, sample

of a population, random sampling, validity,

reliability, invalid, inferences
7.SP.2Use data from aandom sampleto drawinferences
about apopulation with an unknown characteristic of
interest. Generate multipleamples(or simulated sample¥
of the same size to gauge thariation in estimates or
predictions.For exarple, estimate the mean word length in
book by randomly sampling words from the book; predict t
winner of a school election based on randomly sampled sy
data. Gauge how far off the estimate or prediction might be
Essential Skills and Knowledge

1 Seethe skills and knowledge that are stated in the
Standard.

Draw informal
comparative
inferences about
two populations.

7.SP.3Informally assess the degreewéualoverlap of two
numerical data distributionswith similarvariabilities,
measuring the difference between the centers by expressi
it as a multiple of a measure of variabiliior example, mean
height of players on the basketball team is 10 cm greater t
mean height of players on the soccer team, about twice thg
variabilty (mean absolute deviation) on either team; on a
Nemeth Braille Codgot plot, the separation between the tw
distributions of heights is noticeable
Essential Skills and Knowledge
1 Ability to describe and identifydeviation, standard
deviation, absolutedeviation, measures of central
tendency, measures of variability
1 Ability to build on prior experience with dot plots tq
compare/contrast data displayed on twdot plots
(see 6.SP.4nd to make inferences from the data

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly

and quantitatively.

3. Construct viable

arguments and
critique the
reasoning of
others.

4. Model with

mathematics.

5. Use appropriate

tools strategically.

6. Attend to precision.

7. Look for and make

use of structure.

8. Look for and express

regularity in
repeated reasoning.
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GRADE 7

DOMAIN: STATISTICS ARROBABILITY (SP)

Cluster

Standard

Mathematical Practices

Draw informal
comparative
inferences about
two populations.

7.SP.4Usemeasures of centeand measures of variability
for numerical data fromandom sampleaising Nemeth
Braille Codeo draw informal comparativinferencesabout
two populations.For example, decide whether the words
a chapter of a seventrade science book are generally
longer than the words in a chapter of a fowdghade science
book.
Essential Skills and Knowledg
1 Ability to determine which measure of central
tendency is most appropriate for a given situatio
1 Ability to use statistical findings to draw
inferences about populations

Investigate chance
processes and
develop, use, and
evaluate
probability models.

7.SP.5Understand that thegrobability of achance evenis
a number between 0 and 1 that expresses the likelihood
the event occurring. Larger numbers indicate greater

likelihood. Aprobability near O indicates an unlikely event,

probability around-indicates an event that is neither

unlikely nor likelyand aprobability near 1 indicates a likely
event.
Essential Skills and Knowledge
1 Ability to devise models where outcomes are
equally likely versus not equally likely

7.SP.6Approximate theprobability of a chance event by
collecting data on the chang&ocess that produces it and
observing its longun relative frequency and predict the
approximaterelative frequencygiven theprobability. For
example, when rolling a number cube 600 times, predict
that a 3 or6 would be rolled roughly 200 times, probably
not exactly 200 timegSC 7)
Essential Skills and Knowledge

1 See the skills and knowledge that are stated in tl

Standard.

1. Make sense of

problems and
persevere in solving
them.

Reasombstractly
and quantitatively.

Construct viable
arguments and
critique the
reasoning of
others.

Model with
mathematics.

Use appropriate
tools strategically.

Attend to precision.
Lookfor and make

use of structure.

Look for and express
regularity in
repeated reasoning.
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GRADE 7

DOMAIN: STATISTICS AND PROBABILITY (SP)

Cluster

Standard

Mathematical Practices

Investigate chance
processesand
develop, use, and
evaluate
probability models.
(continued)

7.SP.7Develop a probability model and use it to find
probabilities of events; compare probabilities from a mod
to observed frequencies; and if the agreement is not goo
explain possiblsources of the discrepancy.
7a.Develop auniform probability modelby
assigning equalrobability to all outcomes and use the
model to determine probabilities of eventBor example, if
a student is selected at random from a class, find the
probability that Jane will be selected and tpeobability
that a girl will be selected.
Essential Skills and Knowledge
1 See the skills and knowledge that are stated in tl
Standard.

7b. Develop a probability model (which may not be
uniform) by observing frequencies in data generated fron
chance procesg-or example, find the approximate
probability that a spinning penny will land heads up or thi
a tossed paper cup will land opend davn. Do the
outcomes for the spinning penny appear to be equally lik|
based on the observed frequencies?
Essential Skills and Knowledge

1 Ability to describe and identifypossibility versus

probability

7.SP.8Find probabilities of compound events using
organizedistsandtablesin Nemeth Braille Codéactile
graphics ofree diagrams, and simulation.
8a.Understand that, just as witeimple events
the probability of acompound eventis the fraction of
outcomesin the sample space for whithe
compound eventoccurs. (SC 7)
Essential Skills and Knowledge
1 Ability to comparesimple eventswith compound
events

1. Make sense of

problems and
persevere in solving
them.

Reason abstractly
and quantitatively.

Construct viable
arguments and
critiqgue the
reasoning of
others.

Model with
mathematics.

Use appropriate
tools strategically.

Attend to precision.

Look for and make
use of structure.

Look for anaxpress
regularity in
repeated reasoning.
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GRADE 7

DOMAIN: STATISTICS AND PROBABILITY (SP)

Cluster

Standard

Mathematical Practices

8b. Represensample spacefor compound

eventsusing methods such as organized ltsl
tablesin Nemeth Braill&®Codeandtactile graphics of
tree diagrams. For an event described in everyday
flFy3dzZ3S 60SdIPT AaNRftAY
outcomesin the sample spacavhich compose the
event. (SC7)
Essential Skills and Knowledge
1 See the skills and knowledgéat are stated in the

Standard.

1. Make sense of
problems and
persevere in solving
them.

and quantitatively.

Investigate chance
processes and
develop, use, and
evaluate
probability models.

8c.Design and use simulationto generate

frequenciesfor compound eventausing Nemeth

Braille CodeFor example, use random digits as a

simulation tool to approximate the answer to the

guestion: If 40% alonors have type A blood, what is

the probability that it will take at least 4 donors to fin

one with type A blood?

Essential Skills and Knowledge

1 Ability to use models and simulate a variety of
events

5. Use appropriate
tools strategically.

6. Attend to precision.

7. Look for and make
use of structure.

8. Look for and expres
regularity in

Reason abstractly

Construct viable
arguments and
critique the
reasoning of
others.

Model with
mathematics.

repeated reasoning.
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GRADE 8

DOMAIN: THE NUMBER SYSTEM (NS)

Cluster

Standard

Mathematical Practices

Know that there
are numbers that
are not rational,
and approximate
them by rational
numbers.

8.NS.1Know that numbers that are nottional are called
irrational. Understand informally that every number has ¢
decimal expansion; for rational numbers shayging
Nemeth Braille Codethat the decimal expansion repeats
eventually, and convert a decimal expansion which repeg
eventually into a rational numbarsingNemeth Braille
Code
Essential Skills and Knowledge
1 Knowledge of differences betweerational and
irrational
1 Knowledge of definition and description of
rational andirrational
1 Ability to identify and provide examples of
rational versusirrational numbers, of thereal
number systemusing Nemeth Braille Code.

8.NS.2Userational approximations ofrrational numbers
to compare the size ofrational numbersin Nemeth Braille
Code locate them approximately onldemeth Braille Code
number line diagram, and estimate the value of expressi(
(e.g.,p?) using Nemeth Braille CodEor example, by
truncating the decimal expansion ¢fc |,

OOCETAD A'GEFA E1 ishow that Vg is between 1 and
2, then between 1.4 and 1.5, and explain ioveontinue on
to get better approximations.

Essential Skills and Knowledge
1 Ability to round to the hundredths place
1 Ability to use aNemeth Braille Cod@umber line
that specifies in tenths and hundredths the valug
between two whole numbers
1 Ability to use aNemeth Braille Cod@umber line
that extends indefinitely, such ap

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly
and quantitatively.

3. Construct viable

arguments and
critiqgue the
reasoning of others.

4. Model with

mathematics.

5. Use appropriate

tools strategically.

6. Attend to precision.

7. Look for and make
use of structure.

8. Look for and express
regularity in
repeated reasoning.
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GRADE 8

DOMAIN: EXPRESSIONS AND EQUATIONS (EE)

Cluster Standard Mathematical Practices
Work with 8.EE.1Know and apply theroperties of integer exponentso 1. Make sense of
radicals and generate equivalent numerical expressiarsng Nemeth Braille problems and
integer CodeForexampleg o o — — persevere in
exponents. solving them.

Essential Skills angnowledge
1 Ability to recognize and apply the following
properties of integer exponents
0 Product/Quotient of Powers
0 Negative Exponents
0 Zero Exponents
o Power of Powers
1 Ability to apply a combination of properties to show
equivalency
8.EE.2Use squareoot and cube root symbols Nemeth Braille
Codeto represent solutions to equations of the foA=p and
X2 =p, wherepis a positivaational number.Using Nemeth
Braille Codeevaluate square roots of small perfect squares ar
cube roots of small perfect cubes. Know tivt is irrational.
Essential Skills and Knowledge
1 Ability to recognize and apply the following:
o Perfect Squares
0 Perfect Cubes
0 Square Roots (Symbol Notatiusing Nemeth

Braille Code
0 Cube Roots (Symbol Notatiamsing Nemeth
Braille Cod¢

o Principal (positive) roots/negative roots
1 Ability to recognize and usiverse relationshipsf
squares with square roots and of cubes with cube
roots using NemethBraille Code
8.EE.3Use numbers expressed in the form of a single digit tir
aninteger power of 10using Nemeth Braille Code estimate
very large or very small quantities, and to express how many
times as much one is than the othé&or examplegstimate the
population of the United States as 3 ¥ 28d the population of
the world as 7 x ) and determine that the world population i
more than 20 times larger.
Essential Skills and Knowledge
1 Ability to compare large and small numbers usiing
Nemeth Braille Codproperties of integer exponentgsee

2. Reason abstractly

3. Construct viable

4. Model with

5. Useappropriate

6. Attend to precision.

7. Look for and make

8. Look for and

8.EE.1)

and quantitatively.

arguments and
critiqgue the
reasoning of
others.

mathematics.

tools strategically.

use of structure.

express regularity in
repeated reasoning.
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GRADE 8

DOMAIN: EXPRESSIONS AND EQUATIONS (EE

Cluster

Standard

Mathematical Practices

Work with radicals and
integer exponents.

8.EE.4Perform operations with numbers expresse
in scientific notationusing Nemeth Braille Code
including problems where bottecimaland
scientific notation are used. Useientific notation
and choose units of appropriate size for
measurements of very large or very small quantiti¢
(e.g., use millimeters per year for seafloor
spreading). Interpret scientific notation that has
been generated bgaccessibléechnology.
Essential Skills and Knoedge

9 Ability to compare units of measure

1 Ability to read scientific notation on a

accessiblecalculator

Understand the
connections between
proportional
relationships, lines, and
linear equations.

8.EE.5Graph proportional relationshipssing
Nemeth Braille Codend tactile drawing tools
interpreting theunit rate as theslopeof the graph.
Compare two different proportional relationships
represented in different ways$=or example, compar
a distancetime tactile graph to a distancéime using
Nemeth Braille Codequation to determine which of
two moving objects has greater s
Essential Skills and Knowledge
1 Ability to relate and compare graphic,
symbolic, numerical representations of
proportional relationships
9 Ability to calculate constant rate of
change/slopeof a line graphicallyusing
tactile graphics
9 Ability to understand that all proportional
relationships start at the origin
1 Ability to recognize and appldirect
variation
8.EE.6Use similar triangles to explain why the sloj
m is the same between any two distinct points on
non-vertical line in theactile gaphic of acoordinate
plane;using Nemeth Braille Codéerive the
equation y=mxfor a line through the origin, and
the equation y=mx+ b for a line intercepting the
vertical axis ab.

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly

and quantitatively.

3. Construct viable

arguments and
critiqgue the
reasoning of others.

4. Model with

mathematics.

5. Use appropriate
tools strategically.

6. Attend to precision.

7. Look for and make

use of structure.

8. Look for and express

regularity in repeated
reasoning.
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GRADE 8

DOMAIN: EXPRESSIONS AND EQUATIONS (EE)

Cluster

Standard

Mathematical Practices

Essential Skills and Knowledge

Using tactile graphics,

1 Ability to understand that similar right triangles
(provide diagram of graphical notationgan be
usedto establish that slope is constant for a
non-vertical line(see 8.G.1)

1 Ability to graphically derive equationy = mx
andy=mx+Db

1 Ability to differentiate between zero slopeand
undefined slope

1 Ability to understand how the yintercept
translates a line along the-pxis families of

graphsg

Analyze and solve
linear equations and
pairs of simultaneous
linear equations.

8.EE.7Solve linear equations in one varialiging
Nemeth Braille Code

7a.Using Nemeth Braille Codgve examples of
linear equations in one variable witine solution,
infinitely many solutions orno solutions Show which
of these possibilities is the case by successively
transforming the given equation into simpler forms,
until anequivalent equationof the formx=a, a=a,
or a=Dbresults & andb are different numbers).
Essential Skills and Knowledge

1 Ability to build on prior knowledge of solving
linear equations(see 7.EE.4)

7b. Using Nemeth Braille Cogdeolve linear
equations with rational number coefficients, includin
equations whose solutions require expanding
expressions using thdistributive property and
collecting like terms
Essential Skills and Knowledge
1 See the skills and knowledge that are stated in
the Standard.

1. Make sense of

problems and
persevere in solving
them.

2. Reason abstractly

and quantitatively.

. Construct viable

arguments and
critique the
reasoning of
others.

. Model with

mathematics.

Use appropriate
tools strategically.

Attend to precision.

Look for and makase
of structure.

Look for and
express regularity
in repeated
reasoning.
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GRADE 8

DOMAIN: EXPRESSIONS AND EQUATIONS (EE)

Cluster Standard Mathematical Practices

1. Make sense of
problems and

8.EE.8 Analyze and solve pairs simultaneous linear
equationsusing Nemeth Braille Code

8a.Understand that solutions to a system of tw
linear equations in two variables correspond to poin
of intersection of their graphs, because points of
intersection satisfy both equati@simultaneously.
Essential Skills and Knowledge
1 Ability to solvesystems of equations numerically
using Nemeth Braille Coder by graphingusing
tactile drawing tools
8b. Solve systems of two linear equations in two
variables algebraicallysingNemeth Braille Codeand
estimate solutions by graphing the equatiamsing
tactile drawing tools Solve simple cases by inspecti
For example, 3x + 2y = 5 and 3x + 2y = 6 have no
solution because 3x + 2y cannot simultaneously be
and 6.
EssentialSkills and Knowledge
1 Ability to solve systems of two linear equations ir
two variables algebraicallysing Nemeth Braille
Codeusingsubstitution or elimination
1 Ability to discussefficient solution methodswith
a system of equations graphicallyusingtactile
drawing toolsand algebraicallyusing Nemeth
Braille Code
1 Ability to solve simple cases by inspectipane
solution, infinitely many solutions, or no solution.
8c. Solve realvorld and mathematical problem
leading to two linear equations in two variablésor
example, given coordinates for two pairs of points,
determine whether the line through the first pair of
points intersects the line through the second pair.
Esential Skills and Knowledge
1 Ability to write an equation givenn Nemeth
Braille Codgwo points
1 Ability to write equations from contextin
Nemeth Braille Code
9 Ability to interpret the solution to a system of

equations in contexin Nemeth Braille Code

persevere in solving
them.

. Reason abstractly

and quantitatively.

. Construct viable

arguments and
critique the
reasoning of
others.

. Model with

mathematics.

Useappropriate
tools strategically.

Attend to precision.

Look for and make
use of structure.

Look for and
express regularity
in repeated
reasoning.
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GRADE 8

DOMAIN: FUNCTIONS (F)

Cluster

Standard

Mathematical Practices

Define, evaluate, and
compare functions.

8.F.1:Understand that dunction is a rule that assigns
to each input exactly one output. Tlygaph of a
function is the set of ordered pairs consisting of an
input and the corresponding outpufunction
notation is not required in Grade 8).
Essential Skills and Knowledge
1 Ability to recognizefunctional relationships
and apply the followingn Nemeth Braille
Code
o0 Function Tables
o Vertical Line Test
o Domain/Input/Independent (xcoordinate)
0 Range/Output/Dependent (ycoordinate)

8.F.2:Compare properties of two functions each
represented in a different way (algebraicaty
Nemeth Braille Coderaphicallyusing tactile drawing
tools, numerically ilNemeth Braille Codtables, or by
verbal descriptions)-or example, given a linear
function represented by a table of values and a line;i
function represented by an algebraic expression,
determine which function has the greater rate of
change.
Essential Skills and Knowledge
1  Ability to compare properties; constant rate
of change/slope increasing, decreasing;
intercept, parallel lines, slopes of
horizontal/vertical lines(see 8.EE.5 and 8.EE.6)
1 Ability to calculate slope/rate of change of a
line graphically from a tablen Nemeth Braille
Code or verbal description
1  Ability to determine yintercept froma
Nemeth Braille Cod¢able, equation,tactile
graph, or verbal description

1. Make sense of

problems and
persevere in solving
them.

2. Reason abstractly

and quantitatively.

3. Construct viable

arguments and
critique the
reasoning of
others.

4. Model with

mathematics.

5. Use appropriate

tools strategically.

6. Attend to precision.

7. Look for and make

use of structure.

8. Look for and express

regularity in
repeated reasoning.
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GRADE 8

DOMAIN: FUNCTIONS (F)

Cluster

Standard

Mathematical Practices

8.F.3:Interpret the equationy =mx+b in Nemeth

Braille Codeas defining a linear function, whose graplk

is a straight line; give examples of functions that are 1
linear. For example, the function AZ@ving the area of
a square as a function of its side length is not linear
because its graph contains the poilts 1), (2, 4) and (3
9), which are not on a straight line.

(SC 8)

Essential Skills and Knowledge

1 Ability to distinguish betweenlinear and non-
linear functionsusing Nemeth Braille Code and
tactile graphics

1 Ability to identify and define independent
variables and dependent variables in equations
in Nemeth Braille Codghat represent authentic
scenarios

Make sense of
problems and
persevere in solving
them.

Reason abstractly
and quantitatively.

Construct viable
arguments and
critique the
reasoning of others.

Model with
mathematics.

5. Use appropriate tools

strategically.

6. Attend to precision.

7. Look for and make

use of structure.

8. Look for and express

regularity in
repeated reasoning.
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GRADE 8

DOMAIN: FUNCTIONS (F)

Cluster

Standard

Mathematical Practices

Use functions to
model relationships
between quantities.

8.F.4:Construct a function to model a linear relationsh
between two quantities. Determine the rate ohange
and initial value of the function from a description of g
relationship or from twoX, y) values, including reading
these from aNemeth Braille Codt&able or from atactile
graph. Interpret the rate of change and initial value of
linear function n terms of the situation it models, and i
terms of its graph or a table of values.
Essential Skills and Knowledge
1 Ability to calculate and interpreconstant rate of
change/slope from a scenario, table, graph, or
two points
1 Ability to calculate and interpret initial valugy-
intercept) from a scenario, graph, or table
1 Ability to represent linear relationships
numerically, graphically (table), and algebraically
(equation)

8.F.5:Describe qualitatively th&unctional relationship
between two quantities by analyzingactile graph
(e.g., where the function is increasing or decreasing,
linear or nonlinear). Sketch a graplsing tactile
drawing toolsthat exhibits the qualitative features of g
function that has beenlescribed verbally.
Essential Skills and Knowledge
1 Ability to distinguishrate of changewithin an
interval of a function
1 Ability to interpret directionality and steepness
of the graph of a function
1 Ability to sketch a graph given algebraic contey
or a scenario (slope and initial value)
1 Ability to create a plausible story given a graph

1. Make sense of
problems and persevere
in solving them.

2. Reason abstractly anc
guantitatively.

3. Construct viable
arguments anccritique
the reasoning of others.

4. Model with
mathematics.

5. Use appropriate tools
strategically.

6. Attend to precision.

7. Look for and make
use of structure.

8. Look for and express
regularity in
repeated reasoning.
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GRADE 8

DOMAIN: GEOMETRY (G
)

Cluster Standard Mathematical Practices
Understand 8.G.1:Verify experimentally the properties obtations, | 1. Make sense of
congruence and reflections,andtranslationsin tactile graphics problems and

similarity using
physical models,
transparencies, or
geometry software.

to line segments of the same length.
Essential Skills and Knowledge

la.Lines are taken to lines, and line segment

T

T

T

measure.
Essential Skills and Knowledge

Ability to conduct experiments which show that
rotations, reflections, andtranslationsof tactile
graphics ofines and line segments anegid
Ability to usetransformation notation(AA ! Q
A ! éimNemeth Braille Code

Ability to usetactile graphics ophysical models
and accessiblesoftware when developedto
demonstrate transformations

1b. Anglesare taken toangles of the same

T

T

T

1c.Parallel linesire taken toparallel lines.
Essential Skills and Knowledge

Ability to conduct experiments which show that
rotations, reflections, andtranslationsof tactile
graphics ofangles arerigid

Ability to usetransformation notation (I AA

I!' @l! ¢inNemethBraille Code

Ability to usetactile graphics ophysical models
and accessiblesoftware when developedto
demonstrate transformations

T

Ability to conduct experiments which show that
rotations, reflections, andtranslationsof tactile
graphics ofparallel lines arerigid

Ability to usetransformation notation (AA ! Q
A ! ¢imNemeth Braille Code

Ability to usetactile graphics ophysical models
and accessiblesoftware when developecto
demonstrate transformations

3. Construct viable

4. Model with

persevere in
solving them.

2. Reason abstractly
and quantitatively.

arguments and
critiqgue the
reasoning of
others.

mathematics.

5. Use appropriate
tools strategically.

6. Attend to precision.

7. Look for and make
use of structure.

8. Look for and express
regularity in
repeated reasoning.
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GRADE 8

DOMAIN: GEOMETR®)

Cluster

Standard

Mathematical Practices

Understand
congruence and
similarity using
physical models,
transparencies, or

geometry software.

8.G.2:Understand that dactile graphic of awo-
dimensional figure is congruent to another if the second
can be obtained from the first by a sequence of rotations
reflections, and translations; given twactile graphics of
congruent figures, describe a sequence that exhibits the
congruence betweethem.
Essential Skills and Knowledge

1 Ability to use a sequence dfansformationsand
map one figure to a second figure to show
congruencyand write in Nemeth Braille Code

1 Ability to describe a sequence of transformationg
needed to generate themage given itspre-
image

8.G.3:Describe the effect of dilations, translations,
rotations, and reflections otactile graphics ofwo-
dimensional figures using coordinates.

Essential Skills and Knowledge

1 Ability to verbally describe the location on a
coordinate grid of annmagewith respect to the
pre-image

1 Ability to extend with algebraic rules of
transformations in Nemeth Braille Code

1 Ability to write algebraic rulesn Nemeth Braille
Codefor transformations given an image and pre
image on coordinate plane, using multiple
transformations

1 Ability to discuss the difference betweerigid and
non-rigid transformations

1. Make sense of
problems and
persevere in
solving them.

2. Reasombstractly
and quantitatively.

3. Construct viable

arguments and
critiqgue the
reasoning of
others.

4. Model with

mathematics.

5. Use appropriate
tools strategically.

6. Attend to precision.

7. Look for and make
use of structure.

8. Look for and express

regularity in
repeated reasoning.
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GRADE 8

DOMAIN: GEOMETRY (G

)

Cluster

Standard

Mathematical Practices

Understand
congruence and
similarity using
physical models,
transparencies, or

geometry software.

8.G.4:Understand that dactile graphic atwo-
dimensional figure is similar to another if the second car
be obtained from the first by a sequence of rotations,
reflections, translations, and dilations; given two similar
tactile graphics ofwo-dimensional figures, describe a
sequence that exhibits the similarity between them.
Essential Skills and Knowledge
1 Ability to use a sequence dfansformations, and
to map one figure to a second to shosimilarity
and write in Nemeth Braille Code
1 Ability to show thatsimilar figures maintain
shape but alter size throughilation (scale factor)
1 Ability to demonstrate that congruency is a
special case of similaritygcale factorof 1)
1 Ability to describe the sequence of
transformations needed to generate aimage,
given itspre-image

8.G.5:Use informal arguments to establish facts about th
angle sumandexterior angle oftactile graphics of
triangles about the angles created wherarallel lines are
cut by a transversain tactile graphicsand theangle
angle criterion for similarity oftactile graphics ofriangles
For example, arrange three copies of the same triangle
that the sum of the three angles appears to form a line,
give an argument in terms of transversals why this is so
Essental Skills and Knowledge

1 Ability to use and apply facts that result from

parallel lines cut by a transversal

4. Model with

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly and
guantitatively.

3. Construct viable
arguments and
critiqgue the
reasoning of
others.

mathematics.
5. Use appropriate
tools strategically.
6. Attend to precision.

7.Look for and make
use of structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADE 8

DOMAIN: GEOMETRY (G)

Cluster

Standard

Mathematical Practices

Understand and
apply the
Pythagorean
Theorem.

8.G.6:Explain groof of the Pythagorean Theorerand its
converse
Essential Skills and Knowledge
1 See the skills and knowledge that are stated in tf
Standard.

8.G.7:Apply thePythagorean Theorento determine
unknown side lengths in right triangles in reabrid and
mathematical problems in two and three dimensiarsng
tactile graphics and Nemeth Braille Code
(SC 8)
Essential Skills and Knowledge

1 See the skills and knowledge that are stated in tl

Standard.

8.G.8:Apply thePythagorean Theoreno find the distance
between two points in a coordinate systauming tactile
graphics and Nemeth Braille Code
Essential Skills and Knowledge
1 Ability to derive the distance formulafrom the
Pythagorean Theorem, using the hypotenuse of|
triangle

Solve reaiworld

and mathematical
problemsinvolving
volume of cylinders,
cones, and spheres

8.G.9:Know the formulas for th@olumes of cones
cylinders,andspheresand use them to solve reaforld
and mathematical problemssing tactile graphics and
Nemeth Braille Code

Essential Skills and Kmdedge

1 See the skills and knowledge that are stated in tl
Standard.

1. Make sense of
problems and
persevere in solving
them.

2. Reason abstractly and
guantitatively.

3. Construct viable
arguments and
critiqgue the
reasoning of
others.

4. Model with
mathematics.

5. Use appropriate
tools strategically.

6. Attend to precision.

7.Look for and make
use of structure.

8. Look for and express
regularity in repeated
reasoning.
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GRADE 8

DOMAIN: STATISTICS AND PROBABILITY (SP

)
Cluster Standard Mathematical Practices
Investigate patterns| 8.SP.1Construct and interpretactile graphics ofcatter 1. Make sense of
of association in plots for bivariate measurement datdo investigate problems and
bivariate data. patterns of association between two quantities. Describ persevere in solving
patterns such aslustering outliers, positive or negative them.

associationlinear associationandnonlinear association
Essential Skills and Knowledge

1 Ability to integrate accessibléechnologywhen 2. Reason abstractly
developedand relate the scenarios to authentic and quantitatively.

student-centered situations
1 Ability to keeppaired dataorganized in relation
to one another within two sets of quantitiesising | 3.Construct viable

Nemeth Braille Code arguments and
critique the
8SP2Know that straight lines are widely used to model reasoning of
relationships between two quantitative variables. For others.

tactile graphics o$atter plots that suggest a linear

association, informally fit a straight line, and informally

assesshe model fit by judging the closeness of the data| 4. Model

points to the line. withnmathematics.

Essential Skills and Knowledge
1 See the skills and knowledge that are stated in tl

Standard. 5. Use appropriate
tools strategically.

8.SP.3Use theequation of a linear modein Nemeth
Braille Codeo solve problems in the context divariate 6. Attend to precision.
measurement datainterpreting the slope and intercept.
For example, in a linear model for a biology experiment,
interpret a slope of 1.5 cm/hr as meaning that an 7. Look for and make
additional hour of sunlight each day is assoethtvith an use of structure.
additional 1.5 cm in mature plant height.
Essential Skills and Knowledge

1 Ability to integrate accessibl¢echnologywhen 8. Look forand
developedand to relate the scenarios to express regularlt.y In
authentic studentcentered situations repeated reasoning.
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GRADE 8

DOMAIN: STATISTICS AND PROBABILITY (SP)

Cluster Standard

Mathematical Practices

Investigate patterns of
association in bivariate

8.SP.4Understand that patterns of association catf

1. Make sense of

data.

also be seen ibivariate categorical datdy
displayingrequenciesandrelative frequenciesn a
two-way tableusing Nemeth Braille Cod€onstruct
and interpret atwo-way tableusing Nemeth Braille
Codesummaizing data on twacategorical variables
collected from the same subjects. Use relative
frequencies calculated for rows or columns to
describe possible association between the two
variablesFor example, collect data from students
your class on whethar not they have a curfew on
school nights and whether or not they have assign
chores at home. Is there evidence that those who
have a curfew also tend to have chores?
Essential Skills and Knowledge
1 Ability to integrate accessiblégechnology

when developedand to relate the

scenarios to authentic studententered

situations

problems and
persevere in solving
them.

. Reason abstractly

and quantitatively.

Construct viable
arguments and
critiqgue the
reasoning of others.

Model with
mathematics.

. Use appropriate

tools strategically.

. Attend to precision.

Look for and make
use of structure.

Look for and
express regularity in
repeated reasoning.
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ALGEBRA |

Unit 1: Relationshipshetween Quantitiesand Reasoning witlEquations

By the end of eighth grade students have learned to solve linear equations in one variable and have
applied graphicahnd algebraienethods to analyze and solve systems of linear equations in two
variables. This unit builds on these earkgperiences by asking students to analyze and explain the
process of solving an equation. Students develop fluewatyng, interpreting, and trangting

between various forms of linear equations and inequalities, and using tbhesalve problems. They
master the solution of linear equations and apply related solution techniques and the laws of
exponents to the creation and solution of simple expoti@requations. All of this work is grounded

on understandingjuantities and orrelationships between them.

Unit 1: Relationshipshetween Quantitiesand Reasoning witlEquations

Cluster Standard Practices
Reason N.Q.1 Use units as a way to understand problems and to guide| Make sense of
guantitatively | solution of multistep problems; choose and interpret units problems and
and use units | consistently in formulas; choose and interpret the scale and the| persevere in solving
to solve origin intactile graphs and data displays. them.
problems. Note: Working with quantities and the relationships between the

provides the ground work for working with expressions, equatio
and functions.
Essential Skills and Knowledge

1 Ability to choose appropriate units of measure to
represent context of the problem

9 Ability to convert units of measure using dimensional
analysis

N.Q.2 Define appropriate quantities for the purposedescriptive
modelingusing Nemeth Braille Code and tactile graphs.
Essential Skills and Knowledge

1 Ability to select and use units of measure to accurately
model a given real world scenario

N.Q.3 Choose lavel of accuracy appropriate to limitations on
measurement when reporting quantities.
Essential Skills and Knowledge
1 Knowledge of and ability to apply rules of significant digit
1 Ability to use precision of initial measurements to
determine the level of pecision with which answers can
be reported

Reason abstractly anc
guantitatively.

Construct viable
arguments and
critique the reasoning
of others.

Model with
mathematics.

Use appropriate tools
strategically.

Attend to recision.

Look for and make
use of structure.

Look for andExpress
regularity in repeated
reasoning.
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ALGEBRA |

Unit 1: Relationshipsbetween Quantitiesand Reasoning witfEquations

Cluster

Standard

Practices

Interpret the
structure of
expressions.

Cluster Note: Limit to linear expressions and to exponential
expressions withinteger exponents.

Note: These are overarching standards that have applications if
multiple units.

A.SSE.1 Interpret expressiangNemeth Braille Codinat
represent a quantity in terms of its context.

a. Interpret parts of an expressian Nemeth Braill€€ode
such as terms, factors, and coefficients.
Essential Skills and Knowledge
1 Ability to make connections between symbolic
representations and proper mathematics vocabulary
1 Ability to identify parts of an expression such as termg
factors, coefficients etc.

b. Interpret complicated expressions by viewing one or mor
of their parts as a single entitifor example, interpret
P(1+r} as the product of P and a factor not depending on
Essential Skills and Knowledge

1 Ability to interpret and apply rules foiorder of
operations

Make sense of
problems and
persevere in solving
them.

Reason abstractly anc
guantitatively.

Construct viable
arguments and
critique the reasoning
of others.

Model with
mathematics.

Use appropriate tools
strategically.

Attend to precision.

Look for and make
use of structure.

Look for and express
regularity in repeated
reasoning.
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ALGEBRA |

Unit 1: Relationshipsbetween Quantitiesand Reasoning witfEquations

Cluster Standard Practices
A.CED.1 Create equations and inequalitiagNemeth Braille Make sense of
Codein onevariableand use them to solve problemsnélude problems and
Create . - : . , . . .
) equations arising frortinear and quadratidunctions, and simple | persevere i solving
equations that , . .
_ rational andexponentialfunctions.) them.
describe 1o ) : . : . |
Note: Limit to linear and exponential relationships, and, in the ca
numbersor Reason abstractly an

relationships.

of exponential equations, limit to situans requiring evaluation of
exponential functions at integer inputs.
Essential Skills and Knowledge
1 Ability to distinguish between linear and exponential
relationships given multiple representations and then

create the appropriate equation/inequality using given
information

A.CED.2 Create equatiomsingNemeth Braille Codim two or
more variables b represent relationships between quantities;
graph equations omactile graphics o€oordinate axes with labels
and scales.
Note: Limit to linear and exponential equations, and, in the case
exponential equations, limit to situations requiring evaluatiof
exponential functions at integer inputs.
Essential Skills and Knowledge

1 Ability to distinguish between linear and exponential

relationships given multiple representations
1 Ability to determine unknownparametersneeded to

create an equation that accurately models a given
situation

A.CED.3 Represent constraints by equations or inequalities, an
systems of equations and/or inequalities, and interpret solutions
viable or nonviableoptions in a modeling contextising Nemeth
Braille Cod. For examplerepresent inequalities describing
nutritional and cost constraints aombinations of different foods.
(SCc Algebra l)
Note: Limit to linearequations and inequalities.
EssentialSkills and Knowledge

1 Ability to distinguish between a mathematical solution an

a contextual solution

guantitatively.

Construct viable
arguments and
critique the reasoning
of others.

Model with
mathematics.

Use appropriate
toolsstrategically.

Attend to precision.

Look for and make
use of structure.

Look for andexpress
regularity in repeated
reasoning.
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ALGEBRA |

Unit 1: Relationshipsbetween Quantitiesand Reasoning witfEquations

Cluster Standard Practices
A.CED.4 Rearrange formulasNemeth Braille Cod® highlight a
guantity of interest, using the same reasoning as in solving
. A < . Make sense of
equations.For example, re®J y3S hKYQa I g 4
. problems and
resistance R. _ i
Note: Limit to formulas which are linear in the variable of interes phersevere N SOVing
Essential Skills and Knowledge them.
1 Ability to recognize/create equivalent forms of literal Reason abstractly ang
equations quantitatively.
Understand A.REI.1 Explain each stesolving a simple equation as following Construct viable
solving from the equality of numbers asserted at the previous step, star] arguments and
equations as a | from the assumption that the original equation has a solution. | critique the reasoning
process of Construct aviable argumentto justify a solution method. of others.
reasoning and | Note: Students should focusn and master A.REI.1 for linear .
: . . . Model with
explain the equations and be able to extend and apply their reasoning to ot }
. . . mathematics.
reasoning. types of equations in future courses.

Essential Skills and Knowledge

1 Ability to identify the mathematical property (addition
property of equality, distrbutive property, etc.) used at
each step in the solution process as a means of justifying
step

Use appropriate tools
strategically.

Attend to precision.

Solve equations
and

inequalities in
onevariable.

A.REIL.3 Solve linear equations and inequalitiem@wvariable,
including equations with coefficients represented by lettesing
Nemeth Braille Code

Note: Extend earlier work with solving linear eduas to solving
linear inequalities in one variable and to solving literal equationg
that are linear in the variable being solved for. Include simple
exponential equations that rely only on application of the laws o
exponents, such as$125 or 2=1/16.

Essential Skills and Knowledge

1 Ability to analyze the structure of an equation to
determine the sequence of steps that need to be applied
to arrive at a solution

1 Ability to accurately perform the steps needed to solve a
linear equation/inequality

T

Lookfor and make
use of structure.

Look for and express
regularity in repeated
reasoning..
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ALGEBRA |

Unit 2: Linear and Exponential Relationships

In earlier grades, students define, evaluate, and compare functions, and use them to model
relationships betweemuantities. In this unit, students will learn function notation and develop the
concepts of domain and range. Thapve beyond viewing functions as processes that take inputs
and yield outputs and start viewing functions as objecttheir own right. Thegxplore many

examples of functions, including sequences; they interpret functions gjkegrhically, numerically,
symbolically, and verbally, translate between representations, and understand the limitations
various representations. They work with fuions given by graphs and tables, keeping in mind that,
dependingupon the context, these representations are likely to be approximate and incomplete.
Their work includes functiorthat can be described or approximated by formulas as well as those that
camot. When functions describe relationshibstween quantities arising from a context, students
reason with the units in which those quantities are measu®ddents explore systems of equations
and inequalities, and they find and interpret their solutio®udentsbuild on and informally extend

their understanding of integer exponents to consider exponential functions. ¢twypare and

contrast linear and exponential functions, distinguishing between additive and multiplicative change.
They interpret arihmetic sequences as linear functions and geometric sequences as exponential
functions.
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ALGEBRA |

Unit 2: Linear and Exponential Relationships

Cluster Standard Practices
N.RN.1Explain how the definition of the meaning of Make sense of
rational exponentsn Nemeth Braille Cod®llows from problems and

Extend the

properties of
exponents to
rational
exponents.

extending the properties of integer exponents to those
values, allowing for a notation for radicals in terms of
rational exponentsFor example, we definé’®to be the

al'’s 4@

cube root of 5 becausge wantz5° &5° ° to hold, so
(; -

3

Emust equal 5.

Q

Wl

a
¢
Note: In implementing the standards in curriculum, this
standard should occur before discussing exponential
functions withcontinuous domainsThis means that

students need understand that expressions such as
1 3

22 2% XKl &S @I f dzS

0 STF2NE o0SA

exponential function such ag=2".

Essential Skills and Knowledge

1 Ability to use prior knowledge ofproperties of
integer exponentdo build understanding of
rational exponents and radicals

N.RN.2Rewrite expressions involving radicals and ratior
exponentsn Nemeth Braille Codesing the properties of
exponents.

Essential Skills and Knowledge

1 Knowledge of the connection between radical ani
exponential notation

1 Ability to translate between radical and
exponential notation

persevere in solving
them.

Reason abstractly and
quantitatively.

Construct viable
arguments and
critique the reasoning
of others.

Model with
mathematics.

Use appropriate tools
strategically.

Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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ALGEBRA |

Unit 2: Linear and Exponential Relationships

Cluster

Standard

Practices

Solve systems of
eguations.

A.REB Provethat, given a system of two equations in tw«
variables, replacing one equation by the sum of that
equation and a multiple of the other producesygstem
with the same solutiongsing Nemeth Braille Code
Note: Build on student experiencegth graphing and
solving systems of linear equations from middle school {
focuson justification of the methods used. Include cases
where the two equations describe the same line (yieldini
infinitely many solutions) and cas where two equations
describe parallel lines (yielding no solution); connect to
GPE.when it is taught in Geometry, which requires
students to prove the slope criteria for parallel lines.
Essential Skills and Knowledge

1 Ability to use various methods fosolving systems
of equations algebraically

Ability to identify the mathematial property
(addition property of equality, distributive
property, etc.)used at each step in the solution
process as a means of justifying a step

T

A.REI.6Solve systems of linear equations exactly and

approximatelyusingNemeth Braille Codge.g., withtactile

graphs), focusing on pairs of linear equations in two

variables

Essential Skills and Knowledge

1 Ability to extend experiences witlsolving

simultaneous linear equations fronBEE.8 b&¢o
include more complex situations

Ability to solve systems using the most efficient
method

T

Make sense of
problems and
persevere in solving
them.

Reason abstractly and
quantitatively.

Constructviable
arguments and
critigue the reasoning
of others.

Model with
mathematics.

Use appropriate tools
strategically.
Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated

reasoning.
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ALGEBRA |

Unit 2: Linear and Exponential Relationships

Cluster

Standard

Practices

Represent and

solveequations
and inequalities
graphically.

A.REIl.10Understand that the graph of an equation in twc
variables is the set of all its solutions plotted in the
coordinate plane, often forming curve (which could be a
line),using Nemeth Braille Code andtée graphics.
Note: Focuson linear and exponentiggquationsand be
able to adapt and apply that learning to other types of
equations in future courses.
Essential Skills and Knowledge

1 Ability to construct an argument as to how the

points that make up acurve connect to an

algebraic representation of the function that is
being represented by the graph

A.REIL.1EXxplain why the-coordinates of the points where
the graphs of theNemeth Braille Codequationsy = f(x)
and y = g(xintersect are thesolutions of the equation f(x)
= g(x); find the solutions approximatekyg., using
accessibletechnology(when it becomes availabl&)
graph the functions, make tables of valuiesNemeth
Braille Codeor findsuccessive approximationsnclude
cases where f(x) and/or g(x) dieear, polynomid,
rational, absolute valueexponential and logarithmic
functionsin Nemeth Braille Codé

Note: Focus on cases where f(x) and g(x) lamear or
exponential

Essential Skills and Knowledge

1 Ability to show the equality of two functions using
multiple representations

A.REI.12Graph the solutions to a linear inequality in two

Make sense of
problems and
persevere in solving
them.

Reason abstractly and
quantitatively.

Construct viable
arguments and
critique the reasoning
of others.

Model with
mathematics.

Use appropriate tools
strategically.

Attend to precision.

Look for and make use€
of structure.

Look for and express
regularity in repeated
reasoning.
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ALGEBRA |

Unit 2: Linear and Exponential Relationships

Cluster

Standard

Practices

variables as a hafflane (excluding the boundary in the
case of a strict inequality), and graph the solution set to
system of linear inequalities in two variablestias
intersection of the caresponding halplanesusing tactile
drawing tools or a written description.

Essential Skills and Knowledge

1 Ability to explain why a particular shaded region
represents the solution of a given linear inequality
or system oflinear inequalities

1 Ability to convey the mathematics behind the
dotted versus solid boundaryinesused when
graphing the solutions to linear inequalities

Make senseof
problems and
persevere in solving
them.

Reason abstractly and
quantitatively.

Construct viable
arguments and
critigue the reasoning
of others.

Understand the
concept of a
function and use
function
notation.

F.IF.1Understand that a function from one set (called the
domain) to another set (called the range) assigns to eac
element of the domain exactly one element of the range
fis a function andis an element of its domain, theftx)
denotes the output of corresponding to the inpuk. The
graph off is the graph of the equation = f(x).
Note: Students should experience a variefytypes of
situations modeled by functions. Detailed analysis of an|
particular class of functions at this stage is not advised.
Sudents should apply these concepts throughout their
future mathematics courses. Draw examples from linear
and exponential functions.
Essential Skills and Knowledge

1 Ability to determine if a relation is a function

1 Ability to identify the domain and range of a

function from multiple representations
1 Ability to use of function notation

1 Knowledge of and ability to apply the vertical line
test

Model with
mathematics.

Use appropriate tools
strategically.

Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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Unit 2: Linear and Exponential Relationships

Cluster Standard Practices
Make sense of
F.IF.2Use function notation, evaluate functions for input: problems and
in their domains, andhterpret statements that use persevere in solving
function notation in terms of a contextsing Nemeth them.
Braille Code
Essential Skills and Knowledge
1 Ability tq make conne_ctions petween contt_'—:xt and Reasorabstractly and
algebraic representations which use function o
notation guantitatively.
F.IF.3Recognize that sequences are functions, sometim
defined recursively, whose domain is a subset of the Construct viable
integers.For example, th&ibonacci sequencis defined | arguments and
recursively by f(0) = f(1) = 1, f(n+1) = f(n) ®f@@ F 2 NJ critique the reasoning
Note: Draw connection td-.BF2, which requires students | of others.
to write arithmetic andgeometric sequences. Emphasize
arithmetic and geometric sequences as examples of ling
and exponential functions. Model with
Essential Skills and Knowledge mathematics.
1 See the skills and knowledge that are stated in the
Standad.
Interpret F.IF.4~ora function that models a relationship between _
functions that two quantities,interpret key features of theactile graph Use ap.proprlate tools
arise in and the tdle in Nemeth Braille Cod@ terms of he strategically.
applicationsin guantities, and sketch the graplsing tactile drawing tools
terms of a or a written descriptiorshowing key features given a
context. verbal description of the relationshigey features include| Atténd to precision.

intercepts; intervals where thenction is increasing,
decreasing, positive, or negative; relativaximums and
minimums; symmetries; end behavior; and periodiéity.
Note: Focus onlinear and exponentigunctions.
Essential Skills and Knowledge

1 Ability to translate from algebraiagepresentations
to graphic or numeric representations and identify

key features using the various representations

Look for and make use
of structure.
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Unit 2: Linear and Exponential Relationships

Cluster

Standard

Practices

F.IF.3Relate the domain of a function to its graph and,
where applicable, to the quantitative relationship it
describewsing tactilegraphics and Nemeth Braille Code
For example, if the function h(n) gives the number of
personrthours it takes to assemble n engines ifactory,
then the positive integers would be an appropriate dome
for the function®

Note: Focuson linearand exponential functions.

Note: This is an overarching standard that has
applications in multiple units.

Essential Skills and Knowledge

1 Ability to relate the concept of domain to each
function studied

1 Ability to describe the restrictions on the domain
of all functions based on real world context

F.IF.6Calculate and interpret thaverage rate of change
of a function (presented symbolically or as a table) over
specified intervausing Nemeth Braille CodEstimate the
rate of change from #gactile graph.®

Note: Focus on linear functions and exponential function
whose domain is a subset of the integers. Unit 5 in this
course and the Algebra Il course address other types of
functions.

Essential Skills and Knowledge

1 Knowledge that the rate of change of a fution
can be positive, negative or zero

1 Ability to identify the rate of change from multiple
representations

Make sense of
problems and
persevere in solving
them.

Reason abstractly and
quantitatively.

Construct viable
arguments and
critique the reasoning
of others.

Model with
mathematics.

Use appropriate tools
strategically.

Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated
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Unit 2: Linear and Exponential Relationships

Cluster Standard Practices
reasoning.
Cluster Note: For F.IF.7a, 7e, and 9 focudinear and Make sense of
exponentialsfunctions. Include comparisons of two problems and
Analyze . . . .
, , functions presented algebraically. For example, compar( persevere in solving
functions using . . .
_ the growth of two linear functions, or two exponential them.
different : ;
) functions such as/=3" and y =100
representations.

F.IF.7Graph functions expressed symbolicatiyNemeth
Braille Codeand show key features of the graph, by hand
using tactile drawing toolsr written descriptionin simple
cases and usinaccessibleéechnologywhen it becomes
availablefor more complicatectases®

Graphlinear and quadratic functions and shawercepts,
maxima, and minima.

Essential Skills and Knowledge

1 See the skills and knowledge that are stated in the
Standard

e. Graphexponentialand logarithmic functiongsing
tactile drawing toolsr a written descriptionshowing
intercepts and end behavigrand trigonometric functions,
showing period, midline, and amplitude.

Essential Skills and Knowledge

1 See the skills and knowledge that are stated in the
Standard.

F.IF.9 Compare properties a¥ad functions each
represented in a different way (algebraicallsing Nemeth
Braille Codegraphicallyn tactile graphicsnumerically in
Nemeth Braille Codteables, or by verbal descriptions).
Note: This is an overarching standard that will be visited
again in Unit 5 Quadratic Functions and Modeliagd in
Algebra ll
Essential Skills and Knowledge

1 Ability to recognize common attributes of a

Reason abstractlyand
quantitatively.

Construct viable
arguments and
critique the reasoning
of others.

Model with
mathematics.

Use appropriate tools
strategically.

Attend to precision.
Look for and make use
of structure.

Look for and express
regularity in repeated
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Unit 2: Linear and Exponential Relationships

Cluster

Standard

Practices

function from various representations

Build a function
that models a
relationship

between two
guantities.

Cluster Note: Limit F.BF.1a, 1b, and 2liteear and
exponentialfunctions

F.BF.1 Write a functiomsingNemeth Braille Codthat
describes a relationship between two quantitiés.

a. Determine an explicibg@ression, a recursiy@ocess, or
steps for calculation from a context.

Essential Skills and Knowledge

1 See the skills and knowledge that are stated in th
Standard

b. Combine standard function types using arithmetic
operationsand Nemeth Braille Codd-or example, build a
function that models the temperature of a cooling body
adding a constant function to a decaying exponential, af
relate these functions to the model.

Essential Skills and Knowledge

1 Ability to add, subtract, multiply and divide
functions

F.BF.2JsingNemeth Braille Codewrite arithmetic and
geometric sequences both recursively and with an expli
formula, use them to model situations, and translate
between the two forms:

Note: In F.BF.2, connect arithmetic sequences to linear
functions and geometrisequences t@xponential
functions

Essential Skills and Knowledge

1 See the skills and knowledge that are stated in th
Standard

Build new
functions from
existing
functions.

F.BF.3 ldentify the effect on thactile graph of replacing
f(x) by f(x) +k, k f(x), f(kx)andf(x + k)for specific values of
k (both positive and negative); find the valuelagiven the
tactile graphs. Experiment with cases and illustrate an
explanation of the effects on the graph usiaccessible

reasoning.

Make sense of
problems and
persevere in solving
them.

Reason abstractly and
quantitatively.

Construct viable
arguments and
critique the reasoning
of others.

Model with
mathematics.

Use appropriate tools
strategically.

Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated
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Unit 2: Linear and Exponential Relationships

Cluster

Standard

Practices

technologywhen it becomesvailable

Note: Focus on vertical translations of graphsliokarand
exponentialfunctions. Relate the vertical translation of a
linear function to its yintercept. While applying other
transformationsto a linear graph is appropriate at this
level, t may be difficult for students to identify or
distinguish between the effects of the other
transformations included in this standard.

Essential Skills and Knowledge

1 See the skills and knowledge that are stated in th
Standard

reasoning.

Make sense of
problems and
persevere in solving
them.

Reason abstractly and
quantitatively.

Construct and
comparelinear,
guadratic,

and exponential
models and
solve problems.

F.LE.1 Distinguish between situations that can be mode
with linear functions and with exponential functions.

a. Proveusing Nemeth Braille Codleat linear functions
grow by equal differenes over equal intervals; and that
exponential functions grow by equal factors over equal
intervals.

Essential Skills and Knowledge

1 See the skills and knowledge that are stated in th
Standard

b. Recognize situations in which one quantity changes ¢
constant rate per unit interval relative to another.
Essential Skills and Knowledge

1 Ability to recognize a linear relationship

c. Recognize situations in which a quantity grows or ded
by a constant percent rate per unit interval relative to
another.
Essential Skills and Knowledge

1 Ability to recognize an exponential relationship

Construct viable
arguments and
critique the reasoning
of others.

Model with
mathematics.

Use appropriate tols
strategically.

Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated
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Unit 2: Linear and Exponential Relationships

Cluster Standard Practices
reasoning.
F.LE.2Jsing tactile drawing tools or a written description
constructlinearandexponentiafunctions usingNemeth
Braille Codéncluding arithmetic and geometric sequence p\jake sense of
given atactile graph, a description of a relationship, or tw| proplems and
input-output pairs (include reading these from a table). | persevere in solving
Note: In @nstructing linear functiondraw on and them.
conslidate previous worlon finding euations for lines
and linear function$8.EE.6, 8.F) Reason abstractly and
Essential Skills and Knowledge quantitatively.
1 Ability to produce an algebraic model Construct viable
F.LE.Dbserve usintpactile graphs andNemeth Braille i:i?i:::?ii?ggsoning
Codetables that a quantity increasirgxkponentially of others.
eventually exceeds a quantity increasiiearly,
quadratically, or (more generally) as a polynomial functi{ Model with
Note: Limit to comparisons betweelinearandexponential| mathematics.
models.
Essential Skills and Knowledge Use appropriate tools
1 See the skills and knowledge that are statatthe strategically.
Standard . . _ Attend to precision.
F.LE.5 Interpret thparametersin a linear or exponential
Interpret function in terms of a contexdsing tactile graphics and | Lookfor and make use
expressions for Nemeth Braille Code. of structure.
functions in Note: Limit exponential functions to those of the form

terms of the
situation they
model.

f(x) =B+ k.
Essential Skills and Knowledge
1 Ability to interpret the slope and yintercept of a
linear model in terms of context
1 Ability to identify the initial amount present in an
exponential model

Look for and express
regularity in repeated
reasoning.
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Unit 3: Descriptive Statistics

Experience witlilescriptive statistichegan as early as Grade 6. Students were expected to display
numerical dateand summarize it using measures of cerdad variability. By the end of middle school
they were creating scatter plond recognizing linear trends in data. This unit builds upon that prior
experience, providing students with mofermal means of assessing how a model fits data. Students
use regession techniques to describe approximately linedationships between quantities. They

use graphical representations and knowledge of the context to make judgraéotg the
appropriateness of linear models. With linear models, they look at residoa@sdlyze the goodness

of fit.
Unit 3: Descriptive Statistics
Cluster Standard Practices
Summarize. Cluster Note: In grades 68, students describe center and Make sense of

represent, and
interpret data on
asinglecount or
measurement
variable

spread in a data distribution. Here they choosesammary
statistic appropriate to the characteristics of the data
distribution, such as the shape of the distribian or the
existence of extreme data points.

S.ID.1 Represent data with plots on the real number line
using tactile graphics and Nemeth Braille C(xte plots,

histograms, and box plots).
Essential Skills and Knowledge

91 Ability to determine the best datagpresentation
to use for a given situation

1 Knowledge of key features of each plot

1 Ability to correctly display given data in an
appropriate plot

1 Ability to analyze data given in different formats

problems and
persevere in solving
them.

Reason abstractly
and quantitatively.

Construct viable
arguments and
critique the
reasoning of others.

Model with
mathematics.

Use appropriate
tools strategically.

Attend to precision.

Look for and make
use of structure.

Look for and
expressregularity
in repeated
reasoning.
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Unit 3: Descriptive Statistics

Cluster Standard Practices
S.ID.2 Use statistics appropriate to the shape of the data Make sense of
] distribution to compare center (median, mean) and spreg problems and
Summarize,

represent, and
interpret data on
asinglecount or
measurement
variable.

(interquartile range, standard deviation) tfo or more
different data setausing tactile graphics and Nemeth Brail
Code.

Essential Skl and Knowledge

1 Ability to interpret measures of center andpread
(variability) as they relate to several data sets

1 Ability to identify shapes of distributions (skewed
left or right, bell, uniform, symmetric)

1 Ability to recognize appropriateness of
mean/standard deviation for symmetric data; 5
number summary for skewed data

S.1D.3 Interpret differences in shape, center, and spread
the context of the data sets, accounting for possible effeq
of extreme data points (outlierg)sing tactilegraphics and
Nemeth Braille Code.

Essential Skills and Knowledge

1 Ability to recognize gaps, clusters, and trends in th
data set

1 Ability to recognize extreme data poin{sutliers)
and their impact on center

1 Ability to effectively communicate what the data
reveals

1 Knowledge that vhen comparing distributions
there must becommon scales and units

persevere in solving
them.

Reason abstractly
and quartitatively.

Construct viable

arguments and
critique the
reasoning of others.

Model with
mathematics.

Use appropriate
tools strategically.

Attend to decision.

Look for and make
use of structure.

Look for and
expressregularity
in repeated
reasoning.
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Unit 3: Descriptive Statistics

Cluster Standard Practices
Summarize, S.ID.5 Summarizeteqgorical datafor two categories in

represent, and
interpret data on
two categorical
and quantitative
variables

two-way frequency tablessing Nemeth Braille Code and
tactile graphicsinterpretrelative frequenciedn the
context of the data (includingint, marginal, and
conditional relativefrequencie9. Recognize possible
associations and trends in the data.

Essential Skills and Knowledge

1 Knowledge of thecharacteristics of categorical datg

1 Ability to read and usea two-way frequency table

1 Ability to use andto compute joint, marginal, and
conditional relative frequencies

1 Ability to read asegmented bar graph

Make sense of
problems and

persevere in solving
them.

Reason abstractly
and quantitatively.

Construct viable
arguments and
critique the
reasoning of others.

Model with
mathematics.

Use appropriate
tools strategically.

Attend to precision.

Look for and make
use of structure.

Look for and
expressregularity
in repeated
reasoning.
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ALGEBRA |

Unit 3: Descriptive Statistics

Cluster

Standard

Practices

Summarize,
represent, and
interpret data on
two categorical
and quantitative
variables

S.ID.6 represent data on two quantitative variables on a
tactile graphic of acatterplot, and describe how the
variables are related.

a. Using tactile drawing too]dit a function to the data; use

functionsin Nemeth Braille Cod#ted to data to solve
problems in the context of the dat&lse given functions or
choose a function suggested by the context. Emphasize
linearandexponentiaimodels.

Note: S.ID.6.a.b. & Students take a more sophisticated
look at using a linear functiotm model the relationship
between two numerical variables. In addition to fitting a li
to data, students assess how well the model fits by
analyzing residuals.

Essential Skills and Knowledge

1 Ability to recognize types of relationshiphat lend
themselves to linear and exponential models

1 Ability to create and use regression models to
represent a contextual situation

b. Informally assess the fit of a function by plotting and
analyzingesiduals using tactile drawing tools and Nemetl
Braille Code symbols for caret and sigma.
Note: Focuon linearmodels, but may use this standatal
previewquadratic functions in Unit 5 of this course
Essential Skills and Knowledge

1 Ability to create a graphic display of residuals

1 Ability to recognize patterns in residual plots

1 Ability to calculateerror margins (residuals) witha
calculator

Make sense of
problems and

persevere in solving
them.

Reason abstractly
and quantitatively.

Construct viable
arguments and
critique the
reasoning of others.

Model with
mathematics.

Use appropriate
tools strategically.

Attend to precision.

Look for and make
use of structure.

Look for and
expressregularity
in repeated
reasoning.
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Unit 3: Descriptive Statistics

Cluster

Standard

Practices

Using actile drawing tool®r Nemeth Braille Codéit a

linear function for aactile graphic of @atter plot that
suggests a linear association
Essential Skills and Knowledge

1 Ability to recognize a linear relationship displayed
In a scatter plot

1 Ability to determine an equation for the line of bes
fit for a set of data points

Make sense of
problems and
persevere in solving
them.

Reason abstractly
and quantitatively.

Interpret linear
models

S.ID.7 Interpret the slope (rate of change) and the interce
(constant term) of dactile graphic of dinear nodel in the
context of the dataysingNemeth Braille Code.
(SCAlgebra l)

Essential Skills and Knowledge

1 See the skills and knowledge that are stated in the
Standard

S.ID.8 Compute (usiragcessibléechnologywhen it
becomes availab)eand interpret thecorrelation coefficient
of a linear fit.

Notes Build on student experienagith linear relationships
in eighth grade and introduce thaorrelation coefficient
The focus here is on the computation and interpretation ¢
the correlation coefficient as a measure of how whé#
data fit the relationship. The important distinction betwee
a statistical relationship and a cauaad-effect relationship
arises in S.1D.9.

Essential Skills and Knowledge

1 Knowledge of the range of the valugs1 ¢ 1x)and
the interpretation of those values forcorrelation
coefficients

1 Ability to compute and analyze theorrelation
coefficientfor the purpose of communicating the
goodness of fit of a linear model for a given data g

Construct viable
arguments and
critique the
reasoning of others.

Model with
mathematics.

Use appropriate
tools strategically.

Attend to precision.

Look for and make
use of structure.

Look for and
expressregularity
in repeated
reasoning.
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Unit 3: Descriptive Statistics

Cluster

Standard

Practices

S.ID.9 Distinguish betweewrrelation and causation
Essential Skills and Knowledge

1 Ability to provide examples of two variables that
have a strong correlation but one does not cause
the other
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Unit 4: Expressions and Equations

In this unit, students build on their knowledge from unit 2, whtrey extended the laws of
exponents to rationaéxponents. Students apply this new understanding of number and strengthen
their ability to see structure in and creatgiadratic and exponential expressions. They create and
solve equations, inequalities, asgstems of equationgvolving quadratic expressions

Unit 4: Expressions and Equations

Cluster Standard Practices
Cluster Note: Focus oguadraticand exponential Make sense of
expressiors. problems and
A.SSE.1 Interpret expressidndNemeth Braille Cod#hat | persevere in solving
represent a quantity in terms of its context. them.

a. Interpret parts of an expressigim Nemeth Braille Code
such as terms, factors, and coefficients.
Essential Skills and Knowledge

1 Ability to extend knowledge of A.SSE.1b from Construct viable
Unit 1 of this courseo include quadratic and arguments and
exponential expressions

Reason abstractly
and quantitatively.

critique the

. . . reasoning ofothers.
b. Interpret complicated expressions Nemeth Braille

Codeby viewing one or more of their parts as a single | Model with
Interpret the entity. For example, interpret P(1#gs the product of P | mathematics.
structure of and a factor not depending on P.

expressions Note: Exponents are extended from the integer exponen
found in Unit 1 to rational exponents focusing on those
that represent square or cube roots. Attend to precision.
Essential Skills and Knowledge

1 Ability to extend knowledge ofA.SSE.1b from | Look for and make
Unit 1 of this courseo quadratic and exponential | use of structure.
expressions

Use appropriate
tools strategically.

Look for and express
regularity in
A.SSE.2 Use the structure of an expressidiemeth repeatedreasoning.
Braille Codeo identify ways taewrite it. For example, se
4x? - 9y as( A)° { 3)°, thus recognizing it as a
difference of squares that can be factored as

(2x- 3y)(2x +3y)
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Unit 4: Expressions and Equations

Cluster

Standard

Practices

Note: This is an overarching standard that has
applications in multiple units
Essential Skills and Knowledge

1 Ability to use properties of mathematics to tdr
the structure of an expression

1 Ability to select and then use an appropriate
factoring technique

Make sense of
problems and
persevere in solving
them.

Reason abstractly
and quantitatively.

Construct viable
arguments and
critique the
reasoning of others.

Write expressions
in equivalent
forms to solve
problems.

Cluster Note: It is important to balance conceptual
understanding and procedural fluency in work with
equivalent expressions. For example, development of
skill in factoring and completing the square goes haimd
hand with understanding what different forms of a
guadratic expression reveal

A.SSE.3 Choose and produce an equivalent form of an
expressionin Nemeth Braille Cod#o reveal and explain

properties of the quantity represented by the expressior
‘E

a. Factor a quadratic expressionNemeth Braille Codi
reveal the zeros of the function it defines.
Essential Skills and Knowledge

1 Ability to connectthe factors, zeros and-
intercepts of a graph

1 Ability to use the ZereProduct Property to solve
gquadratic equations

1 Ability to recognize that quadratics that are
perfect squares produce graphs which are tange
to the x-axis at the vertex

Model with
mathematics.

Use appropriate
tools strategically.

Attend to precision.

Look for and make
use of structure.
and express
regularity in
repeatedreasoning.
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Unit 4: Expressions and Equations

Cluster

Standard

Practices

b. Complete the square in a quadratic expression
Nemeth Braille Codto reveal the maximum or minimum
value of the function it defines.

Essential Skills and Knowledge

1 Ability to recognize key features of a quadratic
model given in vertex form

c. Use he properties of exponents to transform
expressions for exponential functiomsNemeth Braille
Code For example the expression 1.¢&n be rewritten as
(1152 moamumuilG G2 NBGSI ¢
equivalent monthly interest rate if the annual rate is 159
Essential Skills and Knowledge

1 Ability to connect experience with properties of

exponents from Unit 2 of this cours® more
complex expressions

Make sense of
problems and
persevere in solving
them.

Reason abstractly
and quantitatively.

Construct viable
arguments and
critique the
reasoning of others.

Model with
mathematics.

Use appropriate
tools strategically.

Perform arithmetic
operations on
polynomials.

A.APR.1 Understand that polynomials form a system
analogous to the integers, namely, they atesedunder
the operations of addition, subtraction, and multiplicatio
add, subtract, and multiply polynomialsing Neneth
Braille CodeNote: Limit to linearand quadratic
polynomials

Essential Skills and Knowledge

1 Ability to show that when polynomials aredded,
subtracted or multiplied that the result is another
polynomial

Attend to precision.

Look for and make
use of structure.

Look for andexpress
regularity in
repeatedreasoning.
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Unit 4: Expressions and Equations

Cluster

Standard

Practices

Create equations
that describe
numbers or
relationships.

Cluster Note: Extend work on linear and exponential
eqguations in Unit 1 toguadraticequations

A.CED.Using Nemeth Braille Codeeate equations and
inequalities inone variable and use them to solve
problems.Include equations arising from linear and
quadratic functions, and simple rational and exponential
functions.

Essential Skills and Knowledge

9 Ability to distinguish betweenlinear, quadratic
and exponential relationships given the verbal,
numeric and/or graphic representations

A.CED.%sing Nemeth Braille Codereate equations in
two or more variables to represent relationships betwee
guantities;using tactile drawing tosl graph equations on
tactile coordinate axes wittNemeth Braille Codkabels
and scales
Essential Skills and Knowledge
1 Ability to distinguish between linear, quadratic
and exponential relationships given numeric, or
verbal representations
1 Ability to determine unknownparameters

needed to create an equation that accurately
models a given situation

A.CED.4 Rearrange formuladNemeth Braille Codi®
highlight a quantity of interest, using the same reasonin
as in solving equationSorS E I YLJ S5 NI NJ
V = IR to highlight resistance R.

Note: Extend to formulas involving squared variables
Essential Skills and Knowledge

1 Ability to recognize and create different forms of
literal equations

Make sense of
problems and
persevere insolving
them.

Reason abstractly
and quantitatively.

Construct viable
arguments and
critique the
reasoning of others.

Model with
mathematics.

Use appropriate
tools strategically.

Attend to precision.

Look for and make
use of structure.

Look for andexpress
regularity in
repeatedreasoning.
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Unit 4: Expressions and Equations

Cluster Standard Practices

Solve equations | Cluster Note: Students should learn of the existenaie
and inequalities in | the complex number system, but will not solve quadratig
one with complex solutions until Algebra II.

A.REI.4 Solve queatic equations in one variabla

Make sense of
problems and

variable. Nemeth Braille Code. persevere in solving
a.Using Nemeth Braille Codese the method of them.
completing the square to transform any quadratic Reason abstractly
equation inxinto an equation of the form and quantitatively.
(x¢ p)’= gthat has the same solutions. Derive the
quadratic formula from this form. Construct viable
Essential Skills and Knowledge arguments and
1 Ability to solve literal equations for avariable of | critique the
interest reasoning of others.
Model with
b. Solve quadratic equatioms Nemeth Braille Codiey mathematics.

inspection (e.g., foné = 49), taking square roots,
completing the square, the quadratic formula and

factoring, as appropriate to the initial form of the
equation. Recognize when thipiadratic formula reveals | strategically.
GKFG O0KS ljdzr RN GAO Sljdzl GA
Essential Skillsrad Knowledge Attend to precision.
1 Ability to solve quadratic equations using various
methods and recognize the most efficient methg
1 Ability to use the value of the discriminant to
determine if a quadratic equation has one doublg

solution, two unique solutions or no real
solutions

Use appropriate
tools

Look for and make
use of structure.

Look for and express
regularity in
repeatedreasoning.
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Unit 4: Expressions and Equations

Cluster

Standard

Practices

Solve systems of
equations.

A.REI.7 Solve a simple system consisting of a linear
equation and a quadratic equation in two variables
algebraicallysing Nemeth Braille Codend graphically
using tactilegraphics andirawing tools For example, find
the points of intersection between the line §3x and the
circle X+ y = 3.

Note: Include systems consisting of one linear and one
guadratic equation. Include systems that lead to work w

fractions. For example, finding thetersections between
x> +y* 4 andy Q(;—l)leads to the poinéez,g on the
Y%

unit circle, corresponding to the Pythagorean triple
3+4=5,
Essential Skills and Knowledge

1 Knowledge of the algebraic and graphic
representations of quadratic relations as well as
quadratic functions

Make sense of
problems and
persevere in solving
them.

Reason abstractly
and quantitatively.

Construct viable
arguments and
critique the
reasoning of others.

Model with
mathematics.

Use appropriate
tools strategically.

Attend to precision.

Look for and make
use of structure.

Look for and express
regularity in
repeatedreasoning.
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Unit 5: Quadratic Functions and Modeling

In preparation for work with quadratic relationships students explore distinctions between rational
and irrational numbersThey consider quadratic functions, comparing the &legracteristics of
guadratic functions to those of lineand exponential functions. They select from among these
functions to model phenomena. Students learn to anticipdwe graph of a quadratic function by
interpreting various forms of quadratic expsesns. In particular, they identithe real solutions of a
guadratic equation as the zeros of a related quadratic function. Students learn that when quadratic
eqguations do not have real solutions the number system must be extended so that solutions exist,
analogougo the way in which extending the whole numbers to the negative numbers allows x+1 =0
to have a solution. Formalork with complex numbers comes in Algebra Il. Students expand their
experience with functions to include mospecialized functiost absolute value, step, and those that
are piecewisalefined.

Unit 5: Quadratic Functions and Modeling

Cluster Standard Practices

Use properties of| N.RN.3 Explain why the sum or product of two rational | Make sense of problems

rational and numbers igational; that the sum of a rational number | and persevere in solving

irrational and an irrational number is irrational; and that the them.

numbers. product of a nonzero rational number and an irrational | Reason abstractly and
number is irrational. guantitatively.
Note: Connecto physical situations.g., finding the Construct viable
perimeter of a square ofraa 2. arguments and critique

the reasoningof others.

Essential Skills and Knowledge _
Model with

1 Ability to perform operations onboth rational mathematics.

andirrational numbers Use appropriate tools

strategically.
Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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Unit 5: Quadratic Functions and Modeling

Cluster Standard Practices
Interpret Cluster Note: Focus oguadraticfunctions; compare Make sense of problems
functions that with linear and exponential functions studied in Unit 2 | and persevere in solving
arise in _ _ them.

. Note: These areoverarching standardthat will be
applicationsin o _ _
terms of a revisited for each function studied but as eactew Reason abstractly and

function isintroduced, modeling problemsshoud not be o
context. quantitatively.

limited to just the newly introducedfunction but should
includeall functions studied.

F.IF.4 For a function that models a relationship betwee
two quantities, interpret key features déctile graphs and
Nemeth Braille Codiables in termsof the quantities, and
sketch graphsising tactile drawing tools or written
descriptionsshowing key features given a verbal
description of the relationshiKey features include:
intercepts; intervals where the function is increasing,
decreasing, positiveor negative; relativenaximums and
minimums; symmetries; end behavior; and periodi€ity.

Essential Skills and Knowledge

1 Ability to connectexperiences with linear and
exponential functions from Unit 2 of this course
to quadratic models

1 Ability to connect appropriate function to context

F.IF.5 Relate the domain of a function to its graph and,
where applicable, to the quantitative relationship it
describesFor example, if the function h(n) gives the
number of persotours it takes to assemble n éngs ina
factory, then the positive integers would be an appropri
domain for the functiorf:

Essential Skills and Knowledge

1 Ability to connectexperiences with linear and
exponential functions from Unit 2 of this course

to quadratic models

Construct vable

arguments and critique
the reasoning of others.

Model with
mathematics.

Use appropriate tools
strategically.

Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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Unit 5: Quadratic Functions and Modeling

Cluster

Standard

Practices

1 Ability to describe the restrictions on the domain
of a function based on real world context

1 Ability to recognize and use alternate vocabulary
for domain and range such as input/output or
independent/dependent

F.IF.6 Calculate and interpret theerage rate of bange
of a functionin Nemeth Braille Codépresented
symbolically or as a tab)eover a specified interval.
Estimate the rate of change fromtactile graph.®

Essential Skills and Knowledge

1 Knowledge that the rate of change of a function
can be positive, negative or zero

1 Ability to identify the rate of change from
multiple representations

Make sense oproblems
and persevere in solving
them.

Reason abstractly and
guantitatively.
Construct viable

arguments and critique
the reasoning of others.

Model with
mathematics.

Use appropriate tools
strategically.

Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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Unit 5: Quadratic Functions and Modeling

Cluster Standard Practices
Cluster Note:This unit, and in particular in F.IF.8b, Make sense of problems
extends the work begun in Unit 2 on exponential and perseveren solving

Analyze functions with integer exponents. Extend work with them.

functions using | guadraticsto include the relationship between
different coefficients and roots, and that once roots are known, 4 <ea0n abstractly and
representations. | quadratic equation can be factored.

F.IF.7 Graph functions expressed symboligalNemeth
Braille Codeand show key features of the graph, by har
in simple casessing tactile graphs and drawing toals
written descriptionand usingaccessibléechnologywhen
it becomes availablfor more complicated cases.

a. Graph linear anduadraticfunctions and show
intercepts,maxima, andminima using tactile graphics an
drawing tools or written description.

Essential Skills and Knowledge

1 Ability to connectexperiencewith graphing linear
functions from Unit 2 of this course to include
guadratic functions

b. Graph square root, cube root, aptecewisedefined
functions, includingtep functions andabsolute value

functionsusing tactile graphics and drawing tools or
written description.

Note: @mpare and contrasabsolute value, step and
piecewise defined functions with linear, quadratic, and
exponential functionsHighlight issues of domain, range,
and usefulness when examining piecewtsdined
functions

Essential Blls and Knowledge

1 Ability to make a quick sketch of eagharent
function over the set of real numbers
 Abillityd2 YI 1S 02yySOiA2ya

guantitatively.
Construct viable

arguments and critique
the reasoning of others.

Model with
mathematics.

Use appropriate tools
strategically.

Attend to precision.

Look for and make use
of structure.

Look for andexpress
regularity in repeated
reasoning.
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Cluster Standard Practices
Analyze domain and range and the appearance thie
functions using graph of the function
different 1 Knowledge of how parameters introduced into a
representations. function alter the shape of the graph of the

Braille CodeFor exanple, identify percent rate of change

parent function

F.IF.8 Write a functiodefined by an expressiamsing
Nemeth Braille Codm different but equivalent forms to
reveal and explain different propees of the function.

a. Use the process of factoring and completing the squ
in a quadratic function to show zeros, extreme values, i
symmetry of the graph, and intergt these in terms of a
contextusing Nemeth Braille Code and tactile graphics,

Essential Skills and Knowledge
1 Ability to make connections between different
algebraic representations, a graph and a
contextual model

b. Use the properties of exponents to interpret
expressions for exponential functionsing Nemeth

in functions such as y = (1.93)= (0.97)y = (1.02¢", y =
(1.2¥%°, and classify them as representing exponential
growth or decay.

Essential Skills and Knowledge
1 Ability to connectexperience with properties of
exponents from Unit 2 Linear and Exponential
Relationshipsof this course to more complex
expressions

Make sense of problems
and persevere in solving
them.

Reason abstractly and
guantitatively.
Construct viable

arguments and critique
the reasoning of others.

Model with
mathematics.

Use appropriate tools
strategically.

Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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Cluster

Standard

Practices

F.IF.9 Compare properties of two functions each
represented in a different way (algebraicallging Nemeth
Braille Codegraphicallyusing tactile graphigsiumerically
in tablesusing Nemeth Braille Cogder by verbal
descriptions

Note: Focus on expanding the types of functions
considered to include, linear, exponential, asuaadratic.

Essential Skills and Knowledge
1 Ability to connectexperience with comparing
linear and exponential functions from Unit 2 of
this courseto include quadratic functions
1 Ability to recognize common attributes of a
function from multiple representations

Make sense of problems
and persevere in solving
them.

Reason abstractly and
guantitatively.

Construct viable
arguments andcritique
the reasoning of others.

Model with
mathematics.

Use appropriate tools
strategically.

Build a function
that models a
relationship
between two
guantities.

Cluster Note: Focus on situations that exhibigaiadratic
relationship.

F.BF.MWrite a functionusing Nemeth Braille Codbkat
describes a relationship between two quantitiés.

a.Using Nemeth Braille Coddetermine an explicit
expression, a recursive process, or steps for calculatiof
from a context.

Essential Skills and Knowledge

1 Ability to connect experience with linear and
exponential functions from Unit 2 of this course
to quadratic functions

1 Ability to write the algebraic representation of a
quadratic funcion from a contextual situation

Attend to precision.

Look for and make use
of structure.

Look for andexpress
regularity in repeated
reasoning.
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Cluster Standard Practices
b. Combine standard function typesing arithmetic
operationsusing Nemeth Braille CodEor example, build
a function that models the temperature of a cooling bog Make sense of .problelms
. . . .| and persevere in solving
by adding a constant function to a decaying exponentia
and relate these functions to the model. them.
Essential Skills annowledge Reasgn gbstractly and
guantitatively.
1 Ability to connect experience with linear and ,
exponential functions from Unit 2 of this course Construct viable
to quadratic functions arguments and critique
f Ability to add, subtract, multiply and divide the reasoning of others.
functions
F.BF.3 ldentify the effect on thactile graph of replacing | Model with
f(x) by f(x) + k, k f(x), f(kxandf(x + k)for specific values o, mathematics.
k (both positive and negative); find the value of k given .
the graphs. Experiment with cases and illustrate an Use ap_proprlate tools
explanation of he effects on the graph usiragcessible strategically.
technologywhen it becomes available Attend to precision.
Note: Focus onquadraticfunctions and consider Look for and make use
Build new including absolute value functions. of structure.
functions from
existing Note: This is an overarching standard that has Look for andexpress
functions. applications in multiple units in thisourse regularity in repeated

Essential Skills and Knowledge

1 Ability to make generalizations about the change
that will result in the graph of any function as a
result of making a particular change to the
algebraic representation of the function

reasoning.
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Cluster

Standard

Practices

F.BF.4 Find inverdenctions.

a. Solve an equation of the foriix) = dor a simple
functionf that has an inverse and writan
expression for the inversgsing Nemeth Braille
Code.

Note: Focus onlinearfunctions but consider simple

situations where the domain of the functianust be

restricted in order for the inverse to exist, such as f(xj,=

x>0.
Essential Skills and Knowledge

1 Ability to determine if the inverse of a functioms
also a function

1 Ability to restrict the domain of a function in a
way that will allow theinverse to represent a
function

1 Knowledge of the connection between the
domain and range of a function and its inverse

Make sense of problems
and persevere in solving
them.

Reason abstractly and
guantitatively.

Construct viable
arguments and critique
the reasoning of others.

Construct and
compare linear,
guadratic, and
exponential
models and solve
problems.

F.LE.3 Observe usitagtile graphs andNemeth Braille
Codetables that a quantity increasing exponentially
eventually exceeds a quantity increasing linearly,
quadraticallyor (more generally) as a polynomial
function.

Note: Compare linear and exponential growth to
guadratic growth

Note: This is an overarching standard that has
applications in multiple units in this course

Essential Skills and Knowledge

1 See the skills andriowledge that are stated in
the Standard

Model with
mathematics.

Use appropriate tools
strategically.

Attend to precision.

Look for and make use
of structure.

Look for and express
regularity in repeated
reasoning.
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Unit 1: Polynomial, Rational, and Radical Relationships

This unit develops the structural similarities between the system of polynomials and the system of
integers. Students draw on analogies between polynomial arithmetic andteassomputation,
focusingon properties of operations, particularly the distributive property. Students connect
multiplication of polynomials with multiplication of muldigit integers, and division of polynomials
with long division of integers. Students identify zeros of polyradsnincluding complex zeros of
guadratic polynomials, and make connections between zeros of polynomials and solutions of
polynomial equations. The unit culminates with the fundamental theorem of algebra. Rational
numbers extend the arithmetic of integeby allowing division by all numbers except 0. Similarly,
rational expressions extend the arithmetic of polynomials by allowing division by all polynomials
except the zero polynomial. A central theme of this unit is that the arithmetic of rational expness
is governed by the same rules as the arithmetic of rational numbers.
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Unit 1: Polynomial, Rational, and Radical Relationships

Cluster Standard Practices
Perform N.CN.1 Know there is a complex numbsuch thati“l’ bt m Make sense of
arithmetic every complex number has the fora+ biwith aandbreal. problems and

operations with

complex numbers.

Essential Skills and Knowledge

1 Ability to extend experience with solving quadratic
equations with no real solution from Algebra | to the

existence of complex numbers (e.g. use solvirgt+l =0
as a way to introduce complex numbers)

N.CN.2 Use the relatidh=¢1 and the commutative, associative,
and distributive properties to add, subtract, and multiply comple
numbersusing Nemeth Braille Code
Essential Skills and Knowledge

1 Knowledge ofconjugate pairsand the nature of their
products

persevere in
solving them.

Reason
abstractly and
guantitatively.

Construct
viable
arguments and
critiqgue the
reasoning of
others.

Use complex
numbers in
polynomial
identities and
equations.

N.CN.7 Solve quadratic equatiausing NemettBraille Codewith
real coefficients that have complex solutions.
Note: Limit to polynomials with real coefficients.
Essential Skills and Knowledge
1 Ability to use the quadratic formula and/or completing thg
square as a means of solving a quadratic equation
1 Knowledge that complex solutions occur in conjugate pa
1 Ability to connect experience with solving quadratic
equations from Algebra | to situations where analyzing
the discriminant will reveal the nature of the solutions
which would include complexautions

N.CN.8 (#)sing Nemeth Braille Codextend polynomial identities
to the complex numberdg-or example, rewrite

X +dasi- (4) £ (-20)- (x £ 2))(x- ( 2))=(x-+2)(x 2)
Essential Skills and Knowledge

1 Knowledge that a negative number can be thought of as
the square of arimaginary number

(e.g.- 4 % 2)2)

Model with
mathematics

Use
appropriate
tools
strategically.

Attend to
precision.

Look for and
make use of
structure.

Look for and
express
regularity in
repeated
reasoning.
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Cluster

Standard

Practices

N.CN.9 (+) Know tHeundamental Theorem of Algebrahow
using Nemeth Braille Codkat it is true for quadratic polynomials
Essential Skills and Knowledge

Make sense of
problems and
persevere in

Interpret the
structure of
expressions.

1 Knowledge of the connection between the number of solving them.
roots and the degree of the polynomial; considering
multiple roots, complex roots and distinct real roots Reason
abstractly and
quantitatively.
Cluster Note: Extend to polynomial and rational expressions. | Construct
A.SSE.1 Interpret expressiandNemeth Braille Codinat viable
represent a quantity in terms of its conteXt. arguments and
a. Interpret parts of an expressiém Nemeth Braille Codesuch as | critique the

terms, factors, and coefficients.
Essential Skills and Knowledge
1 Ability to connect experience in Algebranlith vocabulary
that explicitly identifies coefficients, terms, and extend to
degree, powers (positive and negative), leading
O2STTFAOASYGAZ Y2y 2YALf X
such as polynomial and rational expressions
1 Ability to use appropriatevocabulary to categorize
polynomials and rational expressions

b. Interpret complicated expressionsing Nemeth Braille Codby
viewing one or more of their parts as a single entitgr example,
interpret P(1+r)as the product of P and a factor not dejkng on
P.

Note: This is an overarching standard that has applications in
multiple units and multiple courses.

Essential Skills and Knowledge

1 See the skills and knowledge that are stated in the
Standard.

reasoning of
others.

Model with
mathematics.

Use
appropriate
tools and
strategically.

Attend to
precision.

Look for and
make use of
structure.

Look for and
express
regularity in
repeated
reasoning.
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Cluster

Standard

Practices

A.SSE.Psing Nemeth Braille Codesaithe struture of an
expression to identify ways to rewrite Eor example, se€'g y* as
0A)?¢ (YY)? thus recognizing it as a difference of squares that ca

be factored as B¢ y?)(¢+ ).

Note: This is an overarching standard that has applications in
multiple units and multiple courses.
Essential Skills and Knowledge
1 Ability to use properties of mathematics to alter the
structure of an expression
1 Ability to select and then use an appropriate factoring
technique
1 Ability to factor expressions completglover complex
numbers

Make sense of
problems and
persevere in
solving them.

Reason
abstractly and
quantitatively.

Construct
viable
arguments and
critiqgue the
reasoning of
others.

Write expressions

in equivalent
forms to solve
problems.

A.SSE.Wsing NemettBraille Code, erive the formula for the sum
of a finite geometric series (when the common ratio is not 1), ar
use the formula to solve problemBor example, calculate
mortgage payments.

Note: Consider extending this standard to infinite geometriceser
in curricular implementations of this course description.

Essential Skills and Knowledge

1 Knowledge of the difference between an infinite and a
finite series
1 Ability to apply the formula for the sum of a finite
_ _ a(l- r”)
eometric series S, = ————
. >

Model with
mathematics.

Use
appropriate
tools
strategically.

Attend to
precision.

Look for and
make use of
structure.

Look for and
express
regularity in
repeated
reasoning.
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Unit 1: Polynomial, Rational, and Radical Relationships

Cluster Standard Practices
A.APR.1 Understand that polynomials form a system analogous Make sense of
the integers, namely, they ardosedunder the operations of problems and

Perform " . o .
] ] addition, subtraction, and multiplication; add, subtract, and persevere in
arithmetic . . . . .
. multiply polynomialsising Nemeth Braille Code solving them.
operations on
polynomials. Note: Extend to polyomials beyond quadratics Reason
. . abstractly and
Essential Skills and Knowledge o
guantitatively.
1 Ability to connect experiences from Algebra | with linear
: : . : Construct
and quadratic polynomials to polynomials of higher .
degree viable
T Ability to show that when polynomials are added, arguments and
subtracted or multiplied that the result is another critique the

polynomial

reasoning of
others.

Model with
mathematics.

Understand the
relationship
between

zeros and factors
of polynomials.

A.APR.2 Know and apply tRemainder Theorenusing Nemeth
Braille Code For a polynomiagb(x)and a numbem, the remainder
on division by ¢ aisp(a),sop(a)= 0 if and only ifx¢ a) is a factor
of p(x).

Essential Skills and Knowledge

1 Ability to make connections between factors, roots and
evaluating functions

1 Ability to use both long division and synthetic division

1 Ability to use the gaph of a polynomial to assist in the
efficiency of the process for complicated cases

Use
appropriate
tools
strategically.

Attend to
precision.

Look for and
make use of
structure.

Look for and
express
regularity in
repeated
reasoning.
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Cluster

Standard

Practices

A.APR.3 Identify zeros of polynomials when suitable factorizatig
are available, and use the zeros to construsing tactile graphics
and tactile drawing toolsr a written descriptiona rough graph of
the function defined by the polynomial.

Essential Skills and Knowledge

1 Knowledge of the differences in the end behavior of the
graphs as dictated by the leading coefficient and whethe
the function is even or odd

1 Ability to capture the graphical behavior of polynomial
functions which have roots with multiplicity greater than
one

Make sense of
problems and
persevere in
solving them.

Reason
abstractly and
quantitatively.

Construct
viable
arguments and
critiqgue the
reasoning of
others.

Use polynomial
identities to solve
problems.

Cluster Note: This cluster has mapgssibilities foroptional
enrichment, such as relating the example in A.APR.4 to the
solution of the system &+\?=1, v = t(u+1), relating the Pascal
triangle property of binomial coefficients to (x+§j*= (x+y)(x+y),
deriving explicit formulas for thecoefficients, or proving the
binomial theorem byinduction.

A.APR.4Jsing Nemeth Braille Codprove polynomial identities
and use them to describe numerical relationships. For example
polynomial identity

¢ + y)?= (¥ ¢ y?)? + (2xy§ can be usedo generate Pythagorean
triples.

Essential Skills and Knowledge

1 Knowledge of the process for proving identities
1 Ability to see, use and manipulate the structure in an
expression as needed to prove an identity

Model with
mathematics.

Use
appropriate
tools
strategically.

Attend to
precison.

Look for and
make use of
structure.

Look for and
express
regularity in
repeated
reasoning.
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Cluster

Standard

Practices

A.APR.5 (+) Know and appiging Nemeth BEille Codeand
symbols for summation and factorgathe Binomial Theorenfor
the expansion ofx + y) in powers ofx andy for a positive integer
n, where x and y are any numbers, with coefficients determined
example bya tactile graphic of | & Otiahgka

Make sense of
problems and
persevere in

Note: TheBinomial Theorentan be proved bynathematical solving them.

induction or by combinatorial argument. Reason

Essential Skills and Knowledge abstractly and

T 'oAf A ge 02 NBLI AOIFIGS tIao quantitative|y_
Rewrite rational | A.APR.6 Rewrite simple ratioredpressions in different forms Construct
expressions using Nemeth Baille Codewrite 2 in the form g(x) + - viable
b(x) b(X) arguments and
where a(x), (X, o ¥ and r(x; are polynomials with the degree of | critique the

r(x) less than the degree & x) , using inspection, long division,
or, for the more complicated exampleg) accessibleomputer
algebra systemwvhen it becomes available
Note: The limitations on rational functions apply to the rational
expressions in this standa Limitations: In this course rational
functions are limited to those whose numerators are of degree &
most one and denominators of degree at most 2.
Essential Skills and Knowledge

1 Ability to make connections to thd&kemainder Theorem

A.APR.7 (+) Understand that rational expressions form a syster
analogous to the rational numberslosedunder addition,
subtraction, multiplication, and division by a nonzero rational
expression; add, subtract, multiply, and divide rational expressi
usng Nemeth Baille Code
Note: A.APR.7 requires thgeeneral division algorithnfor
polynomials.
Essential Skills and Knowledge

1 Ability to make connections between the algorithms for

operations on rational numbers and operations on ration
expressions

reasoning of
others.

Model with
mathematics.

Use
appropriate
tools
strategically.

Attend to
precision.

Look for and
make use of
structure.

Look for and
express
regularity in
repeated
reasoning.
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Cluster

Standard

Practices

Understand
solving equations
as a process of
reasoning and
explain the
reasoning.

A.REI.2Jsing Nemeth Braille Codsolve simple rational and
radical equations in one variable, and give examples showing h
extraneous solutions may arise.

Essential Skills annowledge

1 Ability to connect prior experience with solving simple
equations in one variable to solving equations which
require new strategies and additional steps

1 Ability to make connections between the domain of a
function and extraneous solutions

1 Ability to identify extraneous solutions

Make sense of
problems and
persevere in
solving them.

Reason
abstractly and
guantitatively.

Construct
viable
arguments and
critiqgue the
reasoning of
others.

Represent and
solve equations
and inequalities

graphically.

A.REI.11 Explain why tkecoordinates of the points where the
graphs of the equationg = f(x)andy = g(x)ntersecton a tactile
graphicare the solutions of the equatioifx) = g(x)find the
solutions approximately, e.g., usiagcessibleéechnologywhen it
becomes availabl® graph the functions, make tables of values
using Nemeth Braille Code and accessible technolmgind
successive approximatisusing &cessible technologynclude
cases wherd(x) and/or g(x)are linear, polynomial, ratiora
absolute value, exponential, and logarithmic functions.

Note: Include combinations of linear, polynomial, rational, radics
absolute value, and exponential functions.

Note: This is an overarching standard that will be revisited as eg
function is studied.

Essential Skills and Knowledge
1 Ability to connect experience with solving systems of
equations graphically from Algebra | to solving systems
that include polynomial,exponential ,rational, root ,
absolute value and logarithmic functions
1 Ability to show the equality of two functions using
multiple representations

Model with
mathematics.

Use
appropriate
tools
strategically.

Attend to
precision.

Look for and
make use of
structure.

Look for and
express
regularity in
repeated
reasoning.
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